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DR. BRACEY: Good norning, |adies and
gentl emen. Best wi shes for a healthy new year and
wel come to the Thirty-Third Meeting of the HHS Advi sory
Commttee on Blood Safety and Availability. Let ne
remnd all that this Conmttee is conposed in a manner
to allow input fromdiverse perspectives regarding
bl ood safety and availability. W have representatives
for patients needing bl ood products and their
derivatives, prescribing physicians, blood procurers
and government agencies. Qur role is to advise the
Assi stant Secretary on matters pertinent to devel opi ng
and mai ntai ni ng the highest degree of safety possible
for these precious bl ood conponents and tissues.

At our |ast neeting we made reconmendati ons
regardi ng coverage and thus availability of
erythroid-stinmulating agents to the Assistant

Secretary. This generated correspondence fromthe ASH
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to CMS specifying our position. CM appreciated the
I nput fromthe Coormittee and continues to nonitor the

ESA situati on.

It is interesting to note that FDA is al so
review ng additional data regarding the use of ESAs.
The need for increasing our ability to assess bl ood
i nventory on a static and energent basis is al so
recogni zed as i nportant endeavors by the Assistant
Secretary. The Bi onedi cal Advanced Research
Devel opnment Authority, known as BARDA, is currently
nodel 1 i ng bl ood needs for disaster response. The need
for increased participation and basis was acknow edged
in Commttee recommendations forwarded to the Assistant
Secretary for Preparedness and Response. Your efforts
are vital in keeping us on track with our primary
charge, enhancing bl ood and tissue safety. Today in a
followon to earlier Comrttee discussions regarding a
departnmental strategic plan for blood and tissue

safety, we're here on the potential role of pathogen
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17 I nactivation in blood therapy.

18 While we strive to devel op surveill ance
19 systenms that can nentally detect new threats, the |lag
20 bet ween detection and action continues to place

21 recipients at risk. There is, however, concern rel ated

1 to observed and theoretical risks associated w th bl ood
2 nodi fication. W have devel oped a series of questions
3 focused on this new risk-benefit assessnent for the

4 Conmittee's deliberations. And can we put those

5 questions up to frane the context of the neeting today?
6 The first is understandi ng the advances and
7 the chal l enges facing transfusion safety. Wat are the
8 maj or safety concerns? The second is, how woul d the

9 Advi sory Committee prioritize these safety concerns?

10 The third question is, what are the barriers preventing
11 t he advancenent of technol ogi es or procedures to

12 address these concerns? Fourth question is, what are
13 suggested strategies to address these concerns? And

14 fifth, based on current or potential safety gaps of

15 pat hogen test screen devel opnent, how woul d pat hogen

file:///D]/Meeting/010908tt. TXT (6 of 380) [1/28/2008 1:26:18 PM]



file:///D|/Meeting/010908tt. TXT

16

17

18

19

20

21

10

11

12

13

reduction technol ogies mtigate or reduce the gaps?
And, l|ast, can any of these safety gaps al so be
inplicated into tissue or organ transplantation? That
is, are there solutions that nmay have a commonal ity
between the two endeavors?

Wth that, | would like to turn it over to

Dr. Hol mberg to address introduction of new nmenbers and
ot her itens of business.

DR. HOLMBERG  Thank you, Dr. Bracey.
First of all, let me welconme you to Washington, D.C.,
and that this is sort of a typical, or atypical, |
shoul d say, tine of the year here. Usually we're
either freezing or under a couple inches of snow and we
woul d al so hesitate to schedule a neeting in January
not knowi ng what the weather is going to be |like but as
you saw the | ast coupl e days the tenperatures have been
very warm t hroughout the East Coast and produced quite
an overwhel m ng response in New Hanpshire yesterday,

so, nore to cone on that.
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But, at any rate, | do want to wel cone you
here and a happy new year. W have a | ot of chall enges
ahead of us in the next year and | really think that
the topic that we will be discussing is very inportant.

| also would like to nmake an administrative
clarification. Many of the nenbers have been called
back to serve on this Conmttee for this session.

Actual ly, Dr. Sandler thought that he just got |eft

onto the roster there but we did intentionally bring
hi m back again, although this is his |ast session with
us and nore to cone on that later in the neeting. But,
because the nom nation process was slow to go through
the adm ni strative hurdles, we were not able to nane
the new Committee nmenbers in sufficient tine for this
neeting and so we do have the prerogative under the
charter to extend people up to 180 days to serve on the
Conmi tt ee.

One of the new nenbers, though, that we do
have with us today -- and | did get special

di spensation to go ahead and enable himto be seated at
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13 the table and as a voting nmenber is Dr. Richard

14 Benjam n fromthe Anerican Red Cross. Wl cone,

15 Richard. Dr. Benjamn is conpleting the term of

16 service left by M. Jack McGuire fromthe Anerican Red
17 Cross so Dr. Benjamin is representing the American Red
18 Cross as a representative nenber. Since, it is a

19 representative nmenber and not a special government

20 enpl oyee, we are permtted to seat himto represent the

21 Aneri can Red Cross.

1 As we go through the roll call today,

2 woul d like to also give the Comm ttee nmenbers an

3 opportunity to nmention any conflict of interest that

4 they may have in sonme of the topics that we will be

5 di scussing today. As you know, we try very diligently
6 to be open, transparent, and to let the Conmttee

7 menbers and those people that are speaking and

8 i stening know any of the potential conflicts. As you
9 wel |l know, in both the transfusion and the

10 transpl antation community, it's a small world and so
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that there are many people that are interacting and
have different conflicts of interest.
As speci al governnent enpl oyees, al
speci al governnent enpl oyees, and al so us as gover nnent
enpl oyees are required to conplete a form what we call
Form 450, which is a financial disclosure and we are
requi red on an annual basis to have that revi ewed and,
any conflict of interest, we have to either be renoved
fromthat area or we have to declare it under a waiver.
| realize that in today's discussion there

wll be a lot of areas where there nmay be conflict of

interest. | would Iike, as we go through the rol

call, to have the Commttee nmenbers nention if there
are any conflicts of interest, and then | would al so
encour age any of the speakers and al so any i ndivi dua
speaking fromthe m ke to also nmention conflict of
interests that they m ght have or association that they
may have with any specific vendor. Failure to do so
wll not permt sonebody fromthe open m ke to speak;

however, we feel that it is very nuch part of our
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transparent society to do that. Gkay? So, let ne go
on through the roll call today. Dr. Bracey?

DR. BRACEY: Present.

DR. HOLMBERG  Dr. Benjam n?

DR. BNEJAM N  Present. And I should
mention a conflict. Cearly | stood on scientific
advi sory boards for Imuco and for Cerus Corporation.

DR. HOLMBERG So noted. Ms. Benzinger?

MS. BENZI NGER: Present.

DR. HOLMBERG  Ms. Birkofer?

M5. Bl RKOFER: Present, and, Dr. Hol nberg,

| would like to note that on the discussion tonorrow,

January 10, with regard to Octapharma, Cctapharma is a
menber of the trade association |I'menployed by, the
Pl asma Protein Therapeutics Associ ation.

DR. HOLMBERG  So noted. Doctor Bl oche?

(No affirmative response)

DR HOLMBERG Dr. Duffell?

DR DUFFELL: Present. And | wish to note
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8 for the record that there could be a perceived conflict
9 of interest. Three and a half years ago | did work for

10 BCT i nvol ved i n pat hogen reduction technol ogy.

11 DR. HOLMBERG So noted. Ms. Finley?

12 MS. FINLEY: Present.

13 DR. HOLMBERG  Dr. Koui des?

14 DR. KOU DES: Present. | should note that
15 | serve on the scientific advisory boards, at present,
16 | serve on the advisory boards for the CSL Behring and

17 Baxt er Cor porati on.
18 DR. HOLMBERG So noted. Dr. Lopez-Plaza
19 Is not able to join us today but she will be joining us

20 tonmorrow. M. Matyas?

21 MR MATYAS: Present.

1 DR HOLMBERG Dr. Pierce?

2 (No affirmative response)

3 DR. HOLMBERG. Dr. Ransey?

4 DR. RAMBEY: Present. | also want to note

5 that Cctapharma is conducting a trial of a product

6 i nvol ving col | eagues at ny institution, Northwestern
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Uni versity, and the bl ood bank has been provi ded
certain |logistical support for that trial.

DR. HOLMBERG So noted. Dr. Roseff is not
able to join us today. Dr. Sandler?

DR. SANDLER: Present, and like Dr. Ransey,
our bl ood bank has Uniplas to be distributed. | have
no personal financial interest in the product or
manuf act urer.

DR. HOLMBERG  Thank you. So noted.

Ms. Thomas-Wade will not be with us today. She is ill
and we send her our best. Dr. Triulzi?

DR. TRIULZI: Present. And | serve on the
medi cal advisory board for Cerus and was the nedi cal
director of one of the trial sites for the Sprint

trial, our Cerus platelet product.

HOLMBERG. So not ed. Dr. Kuehnert?
KUEHNERT: Her e.

HOLMBERG Dr. Epstein?

5T 3 3 3

EPSTEIN: Here.
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DR HOLMBERG Dr. Klein?

DR KLEIN: Here.

DR. HOLMBERG.  Commander Li bby?

CDR. LIBBY: Present.

DR HOLMBERG Dr. Bowran?

DR. BOAWAN: Here.

DR. HOLMBERG Dr. St. Martin? Do we have
a substitute from FDA?

DR. WTTEN. |'m here although I'm not
formal | y designate.

DR. HOLMBERG Oh, okay. Wuld you like to
sit at the table, Dr. Wtten?

DR. WTTEN. kay. Yes.

DR. HOLMBERG Celia Wtten, and al so we
have in place of Dr. R os, we have Dr. Burdick.

DR. BURDI CK:  Present.

DR. HOLMBERG As | mentioned before, these

| ast individuals that are replacing other individuals
are representing the governnent and they are nonvoti ng

menbers. The only thing, that | would recomend that
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especially the voting nenbers, as we have di scussi ons
If it's an area that you personally are involved with
and you have any conflicts, cone up for discussion, and
you want to say something, | would suggest that you
preface what you say with your disclosure once again
and also at the tinme of voting if you feel that there
is a conflict, then | would al so suggest that you vote
accordingly. Gkay. Dr. Bracey?

DR. BRACEY: kay. Wth that then we wl|
nove on with our preparations. The first presentation
for this norning will be Dr. Martin Ruta. Dr. Ruta
serves as the regulatory counsel in the Ofice of Blood
Research and Review at FDA. He has been working in the
O fice of Blood Research and Review for 20 years now.
He received his Ph.D. in Biochemstry from Oregon
Heal th Sci ences Center, his jurisdoctorate from
Washi ngton Coll ege of Law. The presentation will be an

update for the Cormittee on requirenments for hunman

bl ood and bl ood conponents intended for transfusion or
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for further manufacturing use, the proposed rule. Dr.
Rut a?

DR. RUTA: Dr. Bracey, good norning. Thank
you very much and thank you and nmenbers of the
Conmittee for giving me the tinme to update the
Conmttee on --

DR. HOLMBERG  Excuse ne, just a mnute.
W're having a little difficulty with the m crophones.
Just an admi nistrative word here, when you are finished
speaking, if you can turn your m crophone off. Wen
you do speak, push the button to get the red |ight on
and make sure that you speak directly into the
m crophone so that we can capture the conversation.
Thank you.

DR. RUTA: Thank you, Jerry. Can you hear

DR. HOLMBERG Yes.
DR RUTA: Geat. Al right. So, Dr.
Bracey, nenbers of the Comm ttee, good norning. Thank

you for the opportunity to present this norning an
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update on this new proposed rule that published in
Novenber. The comment period for the rule is open
You can submit electronic cormment to the FDA or witten
comments. Just for a note, |I've given you the Wb site
for which electronic comments can be submtted. One of
the other Web sites in the FR notice actually is not
working so if you could use this one if you want to
submt electronic comments, that would work out better
If you want to submt witten comments, you can submt
it to, as listed below followi ng the directions and if
you get lost, Brenda Friend is the contact for trying
to get the coments submtted.

So, so far we received comments from AABB,
Anerica's Blood Centers, New York Bl ood Center,
Anerican Red Cross, Plasma Protein Therapeutics
Associ ation, that they have established working groups,
addressed many of these issues raised in the rule and
they are conmtted to working with FDA on matters of
donor and patient safety and asked for an extension of
the comment period. And what | can tell you at this

time is that the FDA is seriously considering extendi ng

17
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the corment period. | think it's pretty reasonable.

It was a long tinme in the making and we would like to
see comments fromall of the affected organizati ons and
gr oups.

So, with that I"'mgoing to try and go
through the rule. In trying to put this together, |
realize this is probably a one-hour talk and you're
going to get about 15 minutes of it, so, | have had to
select itens and | have had to abbreviate itens and |
do appreciate the tine that | have been given.

So, what are we doing and why? This is a
proposal to revise and update existing regul ations
under the blood action plan and it's to be consi stent
with current industry practices and put reconmendations
into regulations. And it's based on coments from | OV
GAO, previous conments, workshops, congressiona
comm ttees, and even the Advisory Conmttee on Bl ood
Safety and Availability. And, so, again, as | said,
I"monly going to present selected parts of the rule
because of tine constraints.

So, the proposed rule applies to
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establi shnents that collect and process bl ood and bl ood
conponents and it requires the establishnent to do,
anong ot her things, determ ne the donor is eligible,
and you do that by determ ne the donor is in good
health at the tine of donation and does not have
factors that can adversely affect the safety, purity or
pot ency of the bl ood.

And you test the donations for -- there's a
new termof art, RTTlI, which stands for rel evant
transfusion-transmtted infection. | wll be going
over that shortly. You would determ ne the donation is
suitable and if the donor does not neet eligibility
criteria, you would determ ne the donor is ineligible,
defer the donor and notify them There's also a
perm ssive part of the regulation that allows for, does
not require requalification of deferred donors.

kay. So, | want to go over a new term of
art, which is relevant transfusion-transmtted
i nfection because it turns up in a couple parts of the
regul ation. And, so, as you can see here, as I'll show

you, it's a two-part definition. Part one is a |ist of
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specific agents, and these should all be famliar to
you, HHV 1 and 2, hepatitis viruses, HILV I and I
syphilis, Creutzfeldt variant, Creutzfeldt and nal ari a.
So, if the agent made this list, then we currently have
a recommendati on, requirenent for donor screening or
for testing. And |I've indicated with an asteri sk where
there's a requirenent for testing.

Now, as with any list of agents, it's going
to get out of date with time. And one can | ook at that
list and say why isn't, you know, West Nile or other
agents included init. So, we've tried to construct
provi sions that would provide sone flexibility for
i ndi cati ng when a new agent that cones al ong would al so
be a, considered a relevant transfusion-transmtted
infection. And | have had to condense two parts of the
regs here and this woul d be anot her agent, not on the
list, that causes significant health risk and here
we're tal king about fatality or hospitalization for
which there may be a risk of transm ssion by bl ood or
bl ood products. Those two bullets are actually what a

transfusion-transmtted infectionis. To be a rel evant
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infection it would have to have appropriate screening
nmeasures are devel oped and/or a screening test is

| i censed or approved and have sufficient incidence

and/ or prevalence to affect the potential donor

popul ation, or -- and this is a new provision -- nay
have accidentally or intentionally been released in a
manner that could place donors at risk of infection.
VWhat we have in mnd here are the bioterrorist events,
that's the anthrax exposures that, you know, came about
in 2001.

So, if an agent would nmake it to the point
where we woul d consider it an RTTI, we woul d envision
that we woul d have public discussion and issue a
gui dance docunent and then we would say in the guidance
docunent we think you need to screen, we think you need
to-- and I'Il go through it as we continue through the
rul e.

So, one of the provisions | wanted to go
through is educational material. So, we have been

recomrendi ng H V education materials since | think
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1992, at least. This is actually a new requirenent.

21

It would be a new requirenent in the reg that's
finalized this way. And, again, renenber, this is a
proposed rule; it's not the final rule. So, we would
propose to include that there be a requirenent that
educational material be provided to the donor about
rel evant transfusion-transmtted infections.

The educational material would contain
rel ati on between behavi or and the di sease agent, signs
and synptons, and instruct the donor to self-defer.
And we're seeking coments in this provision and many
ot her provisions within the proposed rule. For here
we' re seeking coments on how conprehensive the
material should be and what format. And | think
hopefully it's not too unfamliar to you because
educational material | think is included in, you know,
as a commn practice within, for exanple, UBHQ

So, now I'mgoing to go into donor

eligibility. How do you determ ne donor eligibility?
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The first two bullets, one and two, really apply to
returning donors and you woul d assess the deferral

status of the repeat donor prior to collection and you

22

woul d assure that the donation interval is appropriate.
So how woul d you do that? Well, 1'Il show you in a

m nute. And, you would al so assess the nedical history
of the donor and performa |imted physical assessnent.
And in assessing the nedical history, one way it could
be done is through a questionnaire.

Al right. So deferral status, this is a
new proposed requirenment and it woul d propose that al
facilities under a single |icense share a common |i st
of donors who are deferred to prevent collection and
di stribution of unsuitable units. And these are for
certain types of deferrals and I'Il try and point them
out to you as we go along. They're usually related to
ri sk of disease transm ssion. And, here we're seeking
comments on what information should be included in the
deferral registry, is it technically feasible to do

this, is it feasible to have a national donor deferral
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18 registry, such as exists for source plasma, and we have
19 a nunber of questions related to patient and record
20 confidentiality and you can see themlisted here.

21 Al right. So, how would you assess risk

1 factors for a relevant transfusion-transmtted agent?
2 And we have a list here. There's a newtermof art

3 agai n, social behaviors. By that we nmean terns such as
4 |V drug use, exchangi ng sex for noney or drugs or NMSM
5 behavior. And, then it would al so include nedical

6 treatnents or procedures associated with a rel evant

7 transfusion-transmtted i nfection, for exanple, dura

8 mater grafts, or transfusions, signs and synptons of a
9 rel evant transfusion transmtted infection,
10 incarceration in a correctional institution, nunber
11 four, and intimate contact with an individual who is at
12 I ncreased risk for exposure or infected wwth an RTTI.
13 By that we nean, for exanple, a heterosexual partner of
14 an IV drug user. And, finally, an exposure of

15 nonsteril e percutaneous inoculation. So, these six we
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16 are proposing woul d get you onto the deferral |ist that
17 woul d be shared anong the different establishnents.

18 kay. There are other factors that we

19 t hi nk shoul d be assessed for and these are signs and
20 synptons of a recent illness, for exanple, a recent

21 medi cal or dental procedure. Medication, this is again

1 new to the regs but a |long-standing practice, and it
2 woul d put into the regs a requirenent that you defer
3 donors for exposure to certain nedications that can
4 af fect the blood or blood product. Major surgical

5 procedure, what we have in mnd here are actually a

6 surgi cal procedure within the past 12 nonths and it's

7 intended to protect the health of the donor. The rest,
8 | think, travel to or residence in an area endemc for
9 a relevant infection, i think that's self-expl anatory.

10 Xenotranspl antati on, exposure or possible release of a
11 di sease agent in nunber six is a result of the anthrax
12 exposures.

13 So, again on this list, one through six

14 we're proposing would make it to the list of shared
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deferral criteria. What's also new that we're
proposing is the deferral for pregnancy, at the tinme of
si x weeks before donation -- may be a conmon practice
but it's newto the regs -- and, finally, unreliable
answers to nedical history questions due to the
apparent influence of drugs, alcohol, et cetera. And

this has actually been in the source plasma regs for

25

several decades. It's actually new to the whol e bl ood.
So, one of the things we've done here is to try and
conmbi ne the donor suitability criteria for source

pl asma and whol e bl ood into one section.

Physi cal assessnment, so, we would recomend
that a |imted physical assessnent be perforned to
determ ne that the donor is in good health. And the
current regs require that the donor's tenperature be
normal. Here we're proposing a definition of what
normal woul d be. The current regs also require that
t he donor have a normal blood pressure but here we're

proposi ng upper and lower |limts to blood pressure and
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we' re asking comments fromthe industry on the need for
these limts, if there are any adverse events
associ ated with donation by sonmeone because of, you
know, high or |ow blood pressure, the accuracy and
ability to neasure, you know, the systolic and
di astolic blood pressures accurately.

Nunmber three in the codified deals with
henmogl obin or hematocrit determnation. This is done

both as a donor protection and to ensure that the, you

know, blood is potent, has enough red cell cells in it.
And currently the regs require that the all ogeneic
donor have 12.5 granms of henoglobin per 100 mlliliters
or hematocrit of 38 percent. Wat we're asking for are
comrents on what appropriate |evels should be and we
are aski ng whether we should have different |levels for
femal e donors as opposed to nale donors. This is
sonething that's been tal ked about for a long tine and
we' ve gotten sone comments on this provision

Al right. Part tw of the physica

assessnment is that the donor have a normal pulse. This
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12 is actually a requirenent for source plasnma but woul d

13 be new to the whole blood. The donor weight,

and we

14  woul d propose that the donor weigh a mninmmof 110

15 pounds. For the skin exam nation, we would continue

16 the requirenent that the donor site be free of

17 i nfection or signs of drug abuse. Gkay. So,

t hat

18 takes us through the, briefly through the nedical

19 hi story and physi cal assessnent.

20 So, | wanted to spend a few m nutes talking

21 about testing requirenments for rel evant

1 transfusion-transmtted i nfections. So, the c

urrent

2 test regulations -- and this is a very abbrevi ated

3 conbi ned slide, so, sorry about that.

In the

4 of tinme I've tried to consolidate things. But

5 requi re that donations be tested for rel evant

i nt er est

it would

6 transfusion-transmtted i nfections and that woul d

7 i nclude retaining the requirenents for
8 HBV, HCV; HTLV, source plasnma, we don't

9 requi rement for HTLV testing.
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And for syphilis we're again calling on
whet her there's data on the need for continuing
syphilis testing. This issue arises periodically. W
addressed the issue seven years ago wth the Bl ood
Products Advisory Commttee and at that point they felt
there wasn't sufficient data to discontinue syphilis
testing. W' re again asking, we're revisiting the
I ssue.

Then the test reg is nodified to say that
there would al so be a requirenent to test for other
rel evant transfusion-transmtted infections. So, there

woul d be a new agent, the agent would neet the criteria

28

in the slide they showed before, there would be a
screening test that's been approved. Then there woul d
have to be a scientific determnation that testing is
needed. W generally do this through a public process,
and typically we would go to the Bl ood Products

Advi sory Committee and ask whet her the data supports a
recommendation for screening with this, you know, for

this new agent, with this test that's been approved.
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And we woul d then issue a guidance docunent sayi ng that
here's this agent, a new test has been approved, we
think that you should test for this agent under this
reg and we woul d seek public conmmrent.

We're al so nmaki ng sonme slight nodifications
to the requirenment for supplenental testing. So, as
you renenber, if a donor tests reactive on the
screening test, that we require that a suppl enent al
test be perfornmed. And, the proposed change that we're
maki ng here is that the establishnent use a
suppl emental test or other appropriate test, and what
we're allowing for here is the use of nmultiple

screening tests to confirmthe infection or provide

29

addi tional information about the presence of the
anal yte.

This cane up a couple of years ago when we
wer e approached by bl ood establishments aski ng about
the continuing need for Western Blot testing, if the

donor tested reactive on the HYV, EIA and al so
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reactive on the NAT test. And, we took that to the

Bl ood Products Advisory Committee and set up a PHS

wor ki ng group and concluded that if both the

El A-indi cating anti bodi es were present and the NAT test
i ndicating the virus present both were positive, that
that was sufficient to indicate the person was infected
and that there wasn't a need to performthe Western

Bl ot .

So, we're trying to provide flexibility to
allow for other situations that m ght arise. Still, |
t hi nk suppl enmental testing is inportant and we're not
trying to di scourage, you know, supplenental testing
and do appreciate it when nmanufacturers cone forward
with those kind of tests.

kay. The proposed regul ati on woul d al so

30

contain a requirenment for testing of platelets for
bacterial contami nation prior to release. And we're
aski ng whet her there should be speciation of the
bacterial contam nation and should we require donor

deferral and notification if the bacteria that's
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6 identified indicates an endogenous bacterem a. And,

7 finally, is there a need for testing of other types of

8 bl ood conponents?

9 So, |1've skipped over -- no, I'll cone to
10 it later. GCkay. So, I'mgetting toward the end only
11 because |'mtrying to keep to ny tine limts. And,

12 finally, after going through the determ nation that the
13 donor is eligible and that the donation tests negati ve,
14 you woul d determ ne that the donation is suitable and
15 that would include a determ nation that the donor is

16 not currently deferred from donation, that the physical
17 hi story that was perforned indicates that the donor is
18 I n good health, that he doesn't have risk factors that
19 we just went through, and that the donor's blood tests
20 negative for the infectious diseases that we just went

21 t hrough, and for platel et conponents, that donation

1 tests negative and, finally, | have to leave it with
2 t he donation neets the other requirenents in this

3 subchapt er
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4 There are many ot her

requi renents that we

5 are proposing to change that | don't have tine to

6 present in this limt

7 few of them if that'

8 hook whenever you want

ed tal k but

| do want to nention a

s okay, and you can take out the

nme to stop talking. But, there

9 are a nunber of other provisions within the rul e that

10 we're proposing and there are sonme changes in nedica

11 supervi sion, including use of physician substitutes.

12 There's a new provi sion on a donor's

13 witten statenment of understanding that woul d include

14 that the donor reviewed the educati onal material, that

15 they won't donate if they're at

ri sk, that they agree

16 to testing, including supplenental testing, and they

17 understand they wil |l

be deferred if needed and they

18 understand the risks of the donation process.

19 In additi

on, we have specific requirenents

20 for whole blood related to donation frequency. W have

21 nodi fications to the | abelling requirenents for

1 t herapeuti c phl ebotom es for

2 henochr omat osi s, that

file:///D]/Meeting/010908tt. TXT (33 of 380) [1/28/2008 1:26:18 PM]

it doesn't

hereditary

need to have the

32



file:///D|/Meeting/010908tt. TXT

10

11

12

13

14

15

16

17

18

19

20

21

di sease stated on the | abel if the donor otherw se
neets the eligibility criteria and there's no charge
for the phlebotomy. That actually was a recommendati on
of this Commttee many years ago. W al so have
addi tional specific requirenments for plasma apheresis
and for source plasma but in the interests of tinme |I'm
going to stop here. And | thank you, Dr. Bracey, and
menbers of the Cormittee, for the opportunity to
present and we're asking everybody to please submt
your conments to the docket and we'd really appreciate
if you could submt data along with the comments.

DR. BRACEY: Thank you, Dr. Ruta.
Questions or comments fromthe Committee on this
presentation?

MS. BI RKOFER: | do.

DR. BRACEY: Yes, Ms. Birkofer?

MS. BI RKOFER: Thanks, Dr. Bracey. Dr.
Ruta, | really appreciated your overview of this

conpr ehensi ve proposed rule and, as you noted, not only
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Is it conprehensive but it's also reliant upon you
recei ving good data to the docket. And | just wanted
to share with the Conmttee that the PPTA takes this
very seriously and, as you know, we are working with
the AABB in a working group to address the many issues
in this proposed rule.

But, | just wanted to make sure the
Comm ttee understood, PPTA respects, of course, the
FDA's process but we are requesting that an additional
si x mont hs' extension be put in place that would all ow
time for an adequate review and response to the
proposed changes to the regs as well as our ability to
conpil e and review the significant anount of data that
is required for the FDA to nove forward. So, we do
appreci ate your consideration of an extension but |
wanted to just provide the Conmttee that, why we're
requesting six nmonths and how i nportant that is. So,
t hank you.

DR. RUTA: Yeah, thanks. W' ve kind of
heard that from everybody and we appreciate the conment

and | think it's going to be helpful to get data from
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everybody, so, please continue working on gathering the

dat a.

DR. BRACEY: One question. Could you
restate the deadline for coments?

DR. RUTA: The first deadline was 90 days,
February 6, and we've been asked for extension for the
deadline and | think that's reasonable.

DR. BRACEY: And one thing that | would
note is that in our earlier neetings in discussing a
strategic plan, the notion of a national deferral
regi stry was consi dered to be sonething that would be
I mportant in terns of protecting or inproving the
safety of the blood supply so we certainly hope that
you can do sonething to stinulate that effort.

DR. RUTA: Thank you very mnuch

DR. BRACEY: Additional questions? Dr.
Kuehnert ?

DR, KUEHNERT: H . | just, | wondered if
you could just briefly describe how, what the process
was for what organisns are on the list. And,

particularly, since there are sone organisns that are
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aren't screened froma | aboratory standpoint, so,

just wondered, is there sone significance to those
organi sns versus those that are on your next slide
about other relevant infections as far as how they're
going to be handled in this proposed reg?

DR. RUTA: There are actually a couple
guestions there, Matt. Thank you. So, the list is
al ways tinme dependent. You know, it's a certain frane
of tinme when we say, you know, this is it, at any given
time in the future it will becone out of date if
there's just a list so that's why we have the second
part, to provide flexibility for other agents. For al
of the ones that are currently listed there, there is
currently sonme type of requirenent for screening or for
testing, you know, in place.

So, that's one of the reasons that they're
there. How they would fit in, into the regs, | can go
over that again, and that is that we're proposing
educational material be provided as one place for
rel evant agents, so, for exanple, we would say you need

to have educational material for these, you know,
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agents and presunmably that's sonmething that we m ght
work wi th, you know, CDC on and with other groups as
wel I, educational material. W would conme up with
donor screening agents, and typically, a new agent
conmes along, agent X, and we realize this nay be a
threat to the blood supply; typically there's no tests
avail able. The first thing you can do is come up with
screening criteria to try and keep out at-risk donors.
And down the line if a test is devel oped, then you can
think about is it necessary to have the test in place.
So, there are independent judgnents of whether
screeni ng shoul d be done for this agent and then

whet her testing should be done for this agent.

DR. KUEHNERT: kay. That's very hel pful.
| just wondered, just a thought that babesia is not on
the list, and they ought ask the question, you know.

DR. RUTA: Sure. Proposed rule, you know,
we'll take comments. Okay?

DR. KUEHNERT: Ckay. Thanks.

DR. BRACEY: In the interests of tine we

shoul d nove onto the next speaker -- M. Finley?
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M5. FINLEY: Thank you very nuch. [|I'm
sorry. Dr. Ruta, | just had a quick question. First
of all, I wanted to comend the agency. | know this
was a lot of work. It took many years of devel opnent.

So, it's wonderful that it's now out there for us to
comrent on.

Secondly, | wanted to ask what the
extension, the six-nmonth extension would take it from
February 6 out six nonths, but then does the agency
have sone flexibility regarding inplenentation of the
final rule, and the period for that, and woul d they,
woul d the agency consider tightening up the final rule
comrent period or the period of tinme it would take for
the final rule to be effective?

DR. RUTA: Regarding the extension

timeframe --

MS. FI NLEY: Yes.

DR RUTA: -- we would ask for six nonths'
extension. | think it's reasonable. 1t's kind of over

ny head to grant it. You know, there's a process
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within FDA that it has to go through. | think it's not

unr easonabl e and we do want the data fromall the

affected parties, so, you know, | certainly hope we get
that. Second, as far as howlong will it take to
finalize the rule, gee, | don't know that. You know,

there are a lot of different parts to this.

MS. FI NLEY: Yes.

DR. RUTA: And again, we have to go through
t he procedures, the admnistrative procedures, and
there are other factors that cone into play. And we
can think about howto finalize it after we get the
comments and then figure out what the final rule should
be --

M5. FINLEY: | think on behalf of the
patient organi zations there has been a long history in
t he past, not necessarily recently, of very extensive
comment periods followed by extensive periods and |
just think the agency has really nade a very concerted
effort to try and bring this to a close. | have no

problens with the six-nonth extension on the conments
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if that's what we need to get it right but | just

wanted to express the opinion that it is inportant to

bring this to a close. [|I'msure you' re just as anxi ous
as everyone else to do so.

| had one other question and a
clarification and I'"'msure |I'mnot the only person in
t he audi ence that wondered, with regard to
i npl ementation of testing requirenents, am|l reading
this correctly that if there is a screening test
| i censed, approved, or cleared, for anything that's
considered to be an RTTI, then it is expected that it
woul d be i nplenmented by the coll ection organi zati ons?

DR. RUTA: Not exactly.

M5. FINLEY: kay.

DR. RUTA: What woul d happen at that point
is a test woul d be approved for this new agent and then
typically there's a public discussion

MS. FI NLEY: Yes.

DR. RUTA: Like a BPAC di scussi on saying
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here's a new test for this agent, do you, you know,
does the Advisory Conmittee agree that the data
supports your screening; so, there would be a public

processes. It's not an automatic, and there can be

things that are on the list for screening, meaning
donor history screening but not nake it to the testing
part.

MS. FINLEY: Yes.

DR. RUTA: So, it's not an automatic. It's
a two-part, you know, discussion and decision. That's
the way that we're thinking about it. Again, it's a
proposed rul e.

M5. FINLEY: Okay. Al right. Thank you
very nmuch.

DR. RUTA: Thank you

DR. BRACEY: W need to nove on. Thank
you. Qur next speaker is Dr. Roger Dodd. Dr. Dodd --
and actually, | should nention that Dr. Dodd is com ng
out of order because we've had sone travel problens.

But, Dr. Dodd received his BS in biochem stry at the
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University of Sheffield. He worked as the Scientific
Oficer in the Mnistry of Defense for the UK and he
|l eft to come to the U S. to work for the Red Cross

where he's been enployed for the last 36 years. He's

been very instrunental in devel oping a nunber of assays

and i nproving our safety with regard to
transfusion-transmtted infections. Dr. Dodd has done
extensive work in ternms of docunenting current risk
whi ch has been published in many well -received
publications, often quoted in slides we've often seen.
He will share with us today residual risk for pathogen
transfusion-transmtted di sease. Dr. Dodd?

DR. DODD: Thank you very nuch, Dr. Bracey,
menbers of the Conmttee. | would |like to comment that
nmy establishnment does have funding for contract
research for Abbott Labs, for Cerus and for Navi gant
but I am not personally conflicted beyond that.

| was given a very wide remt and | hope

that | can satisfy all the questions that Dr. Hol nberg
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fired at me. | think that we all recognize that bl ood
safety is an area of considerable public regulatory and
political concern, even though transfusion appears to
be one of the safest therapeutic neasures avail abl e.
Survei |l l ance, donor selection, testing and
henovi gi | ance, along with the use of quality systens

and deferral registries have led to a situation where

residual risk for key infections may be | ower than one
in two mllion units transfused. Nevertheless, further
neasures are proposed and are vigorously supported by
sonme t hought | eaders.

Is there a framework for appropriate
deci sion-making or is it appropriate to continue to
seek a zero-risk blood supply? WIIl the current system
of heal thcare fundi ng support such an approach?
think this is the core issue for ne.

So, I'mgoing to spend a little tine
tal ki ng about residual risk and howit is estinmated.
These are questions that Jerry asked ne to think about.

How safe is safe? Wat are the needs, pathways and
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barriers? And | will really just nmake a few
I ntroductory comments because | think that really is
the charge of this Committee.

There are a nunber of agents, as you' ve
just heard, for which there are clear, current
Interventions. In sone cases we have donor questions
plus testing, hepatitis B, hepatitis C, H'V, HILV,

syphilis. In some cases we have testing really only

43

al t hough theoretically they' re supported by sone
guestions, West Nile virus, T. cruzi and also partia
testing currently for CW and for bacteria.

In other cases we rely only on questions,
CID, variant CID, hepatitis A virus, malaria, babesia
| ei shmania. And there are sone areas where questions
are assuned to have inpact but there's no clear
evi dence of whether they do or not, HHV-8, other
tropical infections which are usually thought to be
trapped by questions about malaria. And, questions

have been used for energent situations, for exanple,
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12 SARS. These questions are often based on travel or

13 exposure.

14 Recent additions to the bl ood safety

15 armanment ari um have been the initiation of a nore fornal
16 approach to henovigilance in a really private

17 government partnership; approval and limted use of HBV
18 DNA testing; Chagas testing, which was adopted by the
19 maj ority of blood collectors over the past year, and

20 bacterial testing of platelets by culture and recent

21 approval with rather Iimted clains for a point-of-use

1 test and the addition of individual donation testing

2 for West Nile virus.

3 Way then is there still risk that we need

4 to consider? 1In sonme cases it's recognized that there

5 may be a failure of the donor selection process. In

6 some cases, as |'ve pointed out, we really don't have

7 any tests available or the tests are not adequately

8 sensitive. There has been data indicating lab failures
9 but nost tests are backed up with secondary tests. So,

10 this is a very low |l evel of risk. The possibility of
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mut ant or variant organi snms which are not the sanme as
the prototype used to construct tests is considered,
and, there's sone evidence fromoutside the country
that in sonme cases such variants are not always
detected or have not been in the past. And w ndow
period infections are still the major source of
residual risk and M ke Busch could well speak to this
were he invited to do so. This is the period in early
infection with a circulating agent but prior to test
positivity and we'll talk nore about that.

In the past it was possible to neasure the

ri sks of transfusion infection by direct observation.
And, there have been a nunber of well-known and

wel | -cited posttransfusion studies, the TTV, the

ongoi ng NIH study -- and Harvey Alter is in here -- and

a specific study, FACTS, was perforned on a | arge
nunber of cardiac surgery patients who recei ved about
100, 000, 110,000 units of blood in aggregate. But

nowadays nost infections are too infrequent to neasure
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this way.

A sonmewhat simlar approach was al so
undertaken by M ke Busch so many years ago along with
Garis VWas in which there was an heroic attenpt to
cul ture seronegative donations for HV. | think out of
a |l arge nunber of donations one was found to be
positive but we now have simlar issues. And in the
past it was possible to back-calculate risk from
hi storical data but this is now no | onger possible.

And here's a slide which is actually quite
hard to cone by. This is a synopsis of one of Harry
Alter's ongoing studies at NIH  And the point that |

want to make with this slide is that he no |longer is

46

able to detect any cases of hepatitis in his studied
popul ation. The other point is that there's an area of
conti nuous inprovenent with added activities, donor
guestioning, and increasingly sensitive tests, has had
a trenmendous inpact on bl ood safety over the years.

In cases where there is testing it is

possi bl e even in the absence of neasurable | evels of
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posttransfusion infection to estimate the risk from
donor data. And the risk has been defined as a
function of the wi ndow period -- that is the tinme when
agents are circulating but not detectable -- tinmes the
I nci dence of new infections. And in order to do this
of course you need to define the wi ndow period and the
i nci dence rate. And one can update these estinates by
reference to the inpact of new tests on the shortening
of the w ndow peri od.

I nci dence rates are regarded as new
i nfections per person, per tine. For exanple, the
nunber of new cases of HV in 100,000 donors in one
year, obviously measured only anongst repeat donors

with at | east two donations and in our case we used

47

wWthin a two-year study period. The nunerator is the
nunber of seroconversions and the denom nator is the
person-years of observation. And here -- and | can
hardly see it -- there are sone estimates we nade a few

years ago of incidence neasures per hundred thousand
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person-years in the Red Cross donor popul ation.

And, in general, what we're seeing is
bet ween one and two and in the case of HILV 0.2 new
I nfections per hundred thousand donati ons per year.
This is a tribute to the inpact of donor selection and
testing. And, you can see that these nunbers are quite
| ow and when you realize that the wi ndow period is also
nmeasured in days, the actual risk cones out to be
relatively low. Oher nethods, though, are necessary
to account for incidence in first-tinme donors and if
i ncidence in first-time donors differs, then the
overall risk estimtes nust be adjusted.

I ncidence in first-time donors has been
establ i shed by the use of a |less sensitive test nethod,
pi oneered by M ke Busch and Sue Straner over the years.

And, this allows you to determ ne the proportion of

test-positive sanples that are in the early period
while the antibody |evels are still increasing. This
Is currently available only for H V.

Simlarly, one can use the results of
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5 nucleic acid testing data fromroutine HCV testing and
6 fromH YV testing because an individual who is
7 NAT- positive alone, is in the case of HCV, in the first
8 50 or 60 days of infection. So, NAT yield and NAT
9 w ndow period can be used to cal cul ate incidence. And
10 a nunber of studies have indicated that first-tine
11 donors do have a higher incidence | evel than do repeat
12 donors. The factor for H V and HCV has generally been
13 found to be somewhere between two and three, which |
14 think represents a |lot of social differences anbng sone
15 first-tinme donors, and we don't have tinme to go into
16 t hat .
17 More recently, using a sonewhat different
18 approach to the neasurenent of incidence, we have found
19 that this 2.4-fold increase, at |east anong HV
20 positive donors, may be reflective of infection that

21 occurs quite close to the tinme of donation and

1 therefore may be a little bit skewed if you broaden the

2 observation period out a little bit.
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W ndow period in the past was neasured
actual ly by observation of infection. Anbng exposed
donors | have determ ned from | ookback studies or
determ ned by direct observation in cases where
exposure and outcone were known. But again, Mke Busch
pi oneered probably a nmuch better way of doing this,
which arrives at a simlar outcome by back-cal cul ati ng
the linear extension of the ranp-up period of
infections. This is basically the |evel of nucleic
acid in the early stages of infection, and
back-cal culating that to the point at which one would
assune the mnimal infectious dose was present, in
M ke's case usual ly about one particle, one viral
particle or one DNA or RNA nolecule in 20 "mls."

And in published studies Mke has dissected
t he wi ndow period into a nunber of sections. This is
t he wi ndow period, if you will, and this, the residual
risk is based on what is not detected by the various

nmet hods identified here. So, in nbpst cases with

m ni - pool NAT testing we're tal king about nine or ten
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2 days for H V and seven or eight days for HCV reduced by
3 approximately a half if one were able to do single

4 donation, nucleic acid testing, which would be quite an
5 effort. And simlar data are present for hepatitis B,
6 based on HBSAG And again there are other ways that

7 suggest that this is quite reasonable.

8 These data were the last really serious
9 evaluation that we did. | nust admt they go back to
10 2001. | would say in general that since that tinme we

11 have been seeing the incidence rates of these

12 i nfections declining in our donor popul ation and sone
13 i ncrease in sensitivity. But, what | wanted to point
14 out was that in this case about 1 in every 200, 000

15 donations m ght be expected to be infectious for

16 hepatitis B anong repeat donors and 1 in 144,000

17 anongst all donors.

18 If you | ook at the figures with nucleic

19 acid testing -- this is mnipool currently in use -- we
20 see about 1 in 1.4 mllion for HCV and about 1 in 1.5

21 mllion for HV and 1 in about 2.2 mllion for HTLV.
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This is the anticipated nunber of virem c donations per
gi ven nunber. And, we would assune that in a
wor st-case estimate all of those m ght be infectious.

| woul d probably ask you to ook at this in
your own handouts. These are simlar data from M ke
Busch for HV and HCV and these are based on the
nmet hods that he's pioneered for neasuring w ndow period
and using existing incidence neasures. And they cone
out remarkably simlar. The issue that's a little bit
different here is there's a columm of figures
I ndicating the anticipated risk if you were able to
test every donation by a single nucleic acid test.

Anmongst ot her viruses | don't have
well -classified rates here. But, for West N le virus,
for exanple, there were 23 cases of West Nile virus
transfusi on-transm ssion recogni zed in 2002 and since
that tine when testing was initiated there have been a
total of nine cases but only three of these really have
occurred since the use of selective individual donation
testing.

So, in general, West Nile virus is tested,
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RNA is tested in small pools but in epidemc periods
and areas we revert to individual donation testing and
this is areally a pretty good record. And this is a
trenmendous exanple of a reaction to an energent
infection. B19 is another transm ssible virus but
anongst recipients of whole blood there are really only
about four to six cases that are well-docunented and
few, if any, of these have significant clinica

out cones, a couple of them

HHV-8, we know that transm ssibility has
been established outside the U S., in studies done in
Africa. There's also a report that indicates two
potential but not confirnmed transmi ssions in the U S
These occurred quite sone years ago in an environment
wher e bl ood was not | eukoreduced.

CW has an unknown frequency of
posttransfusion infection. There may still be an
occasional risk, even in the face of |eukoreduction
and/or testing. And, we know, for exanple, that Dengue
virus has been transmtted. There is one reported

event in Hong Kong. There's another one in the
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literature from Singapore, and this is one that we're
keepi ng our eyes on, hepatitis E virus, hepatitis A
virus, and even Col orado Tick Fever virus have been
transmtted but only very rarely and not always in the
U S

Speaki ng of bacterial testing, bacterial
testing of apheresis products was initiated in 2004 and
our current assessnents of residual risk have been
based upon reporting of posttransfusion sepsis. And
using simlar paraneters in a simlar henovigilant
system prior to the initiation of testing in the Red
Cross popul ation, we saw septic reactions reported in
about 1 in 40,000 apheresis platelets issued and
fatalities in about 1 in 240, 000.

After the initiation of testing, septic
reactions were reduced to 1 in 75,000 with fatalities
at 1 in 500,000. And this was published | ast year by
Anne Eder and col | eagues fromthe Red Cross. And
further reductions are attributable to the use of
sanpl e di versi on pouches, which have significantly

reduced the nunber of bacterial sepsis events fromskin

file:///D]/Meeting/010908tt. TXT (56 of 380) [1/28/2008 1:26:18 PM]

53



file:///D|/Meeting/010908tt. TXT

1 bacteri a.

2 Sonme bacteria are infectious by different

3 routes and establish an infection rather than creating
4 a sepsis. Syphilis, of course, is the nost well-known
5 case but no recent cases have been reported. And in

6 studi es done by Sharon Norton sone years ago

7 test-positive units were not found to have detectable

8 T. pallidumDNA or RNA. In the end the total was 169,
9 | believe, in that study. So, there was no evidence

10 even anongst those donations thought nost likely to be
11 i nfectious that there was any replication of T.

12 pal | i dum

13 This is one bacteriumthat causes -- which
14 one is it, David? Yes, human granul ocytic erlichiosis,
15 and, there's one potential transm ssion that's been

16 reported but has not been witten up and this was quite
17 sonme years ago. And there are a nunber of other

18 bacteria, including the Lyne di sease agent, that nmay be
19 t hought to be transfusion-transm ssible but have not
20 been reported in the U S in recent years. That is

21 nerely one exanple. So, there is residual risk from
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bacteria even in the face of testing and we'll probably
hear nore from Mark on this.

In terms of parasites, currently there's
fewer than one case per year of transfusion-transmtted
malaria. | would point out in passing that this is at
a cost of about 100,000 deferred donors per year, many
of whom do not cone back agai n.

Chagas di sease, there have been seven known
transmssions in the U S. and Canada, but testing, as |
told you earlier, was initiated | ast year, and the
overal | seropreval ance rate for this agent is about 1
in 30,000 in the U S., and the pre-test risk of
transm ssion was probably significantly less than 1 in
300, 000. Qur current data suggests that fewer than 1
in 10 of potentially infectious donations are
associ ated with a transm ssion.

Babesi a, which has al ready been nentioned,
is a malaria-like parasite that's endemc in

particularly northeast coastal areas of the U S. and
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the upper mdwest. And to date about 60 cases have

been reported in the past 20 years or so, and risk has

been definitively showm to be as high as 1 in 1,000 in
areas of high endemcity. And at this tinme there is
really no effective intervention. W do ask donors if
t hey' ve had babesiosis but this is not a very useful
test.

So, what do we see in reality, which is
really the question, how many actual cases get reported
or identified? For HV there have been four or so
transm ssions since testing was initiated but we have
not seen any transm ssions since 2002. HCV, no
transm ssions reported since 1999. Hepatitis B, fewer
than ten transm ssions reported in the past four years
and none after the inplenentation of the nore recently
| i censed, highly sensitive HBSAG tests. HILV, there
has been to ny know edge no transmni ssion reported
really since we initiated testing. There were
certainly | ookback cases that were identified, so,

that's back in the eighties. Wst Nle virus | already
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nmenti oned and nmal ari a and babesi a.
| just wanted to add at the bottom

al though this is neither a virus or bacteriumor a

57

parasite, that there have been no cases of CID itself
reported as transfusion-transmtted anywhere in the
worl d but there have been three clinical cases and one
known nontransm ssion of the agent for variant CID in
the UK. These differences in our studies turn out to
be significantly different statistically and certainly,
| ooking at CJD if infectious at all by transfusion, is
very nmuch less so in variant CID. Note that al nost al
of this really depends on reporting and sone of it is
supported by the fact that | ookback really picks up
cases so where there's no | ookback, the efficacy of the
reporting is probably not so good.

Enmerging infections, | think we'll hear a
| ot about it, and, as we all know, energing infections
result from new agents, from agents that are expandi ng

their range, those that are inported, those that are

file:///D]/Meeting/010908tt. TXT (60 of 380) [1/28/2008 1:26:18 PM]



file:///D|/Meeting/010908tt. TXT

17

18

19

20

21

10

11

12

13

14

15

re-energent as a result of generally environnental
change, those that are newy recogni zed but been with
us for a long tine, and those that really becone a
probl em as we engage in nore aggressive patient

treat nent.

And, | think that we do need to keep up an
energing infections program | won't spend very nuch
time on it other than to point out that there are two
axes of concern. There's a public health axis, how
many damage will this agent cause, and there's a public
and political concern axis, which is not necessarily
rel ated, which is how nmuch are peopl e concerned about
this.

It's inherently difficult to define the
risk for an infectious agent even though sone may show
very rapid progression and expansion, sone of which is
not al ways predictable as, for exanple, the appearance
of chi kungunya, not so nmuch in the Indian Ccean but
recently in Italy. The precautionary principle is

often i nvoked for energing infections but often w thout
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benefit of the noderating comrentaries that conme al ong
with the precautionary principle, and uni que sol utions
may be needed because there really is no unifying
epi dem ol ogi ¢ patent for these energing infections.

So, a few words about these surroundi ng

I ssues. How safe is safe is again a question that's

59

very hard to answer because the perception of risk
anong the population is not straightforward, very |ow
risk values are hard to conceptualize or visualize.
Sonebody once said to ne, well, a 1 in 50,000 risk is
i ke taking sonebody out of the audience in a ball park
and shooting himon the spot. WlIl, that does give you
a -- not really the sort of thing that we want to dea
wi th but that does give you a chilling thought of what
is 1 in 50,000.

Peopl e don't ever equate voluntary ri sk,
that is, risk that they undertake on their own with
i nposed risk, that which is out of their control, and

fear and dread have a mmjor inpact on perception. And
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it seens to ne that nedically speaking a diffuse risk
such as a drug reaction seens to be nore pal atabl e than
a focused risk, such as, this unit was infectious, why
couldn't they have dealt with it.

One way of |ooking at risk and thinking
about risk is this Paling scale, which is a |log scale
and right in the mddle is arisk of oneina mllion

which is generally thought to be relatively innocuous,

60

and, as pointed out here, is said to be the USA/ FDA
poi nt bel ow which any risk froma food additive is
considered too small to be of concern. That's down
her e.

And nost of the other everyday risks are
much greater than that. |If you take a look -- and it's
not easy to find these things for public
presentation -- if you |l ook at sonme of the transfusion
ri sks that are noninfectious, they do in fact all fall
inthis 1in 1,000 to perhaps 1 in 300,000. Most of
the infectious risks that | have discussed with you

fall very much on this side of the line.
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13 So, the infectious risks as we now know

14 themreally fall on very nuch the | ower side of the

15 general risk equation. In fact, reported deaths from
16 transfusi on anount to fewer than 50 reported cases per
17 year, a mnor proportion of which are fromvira

18 infections, while the risk of death from hospital

19 errors has been estinmated on the order of 100,000 per
20 year. But transfusion nmedicine represents only about 2

21 percent of healthcare expenditures. Very crude and

1 probably conpletely inappropriate math suggests that

2 bl ood transfusions are way ahead of everything else in
3 this context.

4 The drivers of safety we're going to hear
5 about. There are ethical inperatives, advocacy,

6 accreditation issues can drive safety, public and

7 political pressure, conpetition, | think in our

8 envi ronnent, what other countries are doing, what

9 technol ogi es are available, fear of litigation,

10 unfortunately, and, as you heard from Martin,
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regul ati on.

So, what are the needs within which we
operate? Are we |looking for zero risk, all the safety
we can afford, acceptable risk, an arbitrary val ue such
as the one that was cited for food additives, risk
that's as | ow as reasonably achi evabl e or conti nuous
i nprovenent with no specific target, are there are
there different standards for different agents, think
about HIV and variant CJD as conpared to, say, babesia,
and can we noderate the escal ation of current

I nterventions involved in deferrals in testing?

62

Vell, | think that what we're really
working at, at the nonent -- | don't know if this is
the right answer, this does seemto be the answer -- in

our environnment, is that we are |ooking for risk to be
as | ow as reasonably achievable, if we know what
"reasonably" is, and/or continuous inprovenent with no
specific target.

The pathways to deal with this, education

and advocacy, this perhaps can deal with what is
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reasonabl e, a rational public health decision structure
with an explicit balance of costs and benefits across
heal thcare. And | don't like to say this after Martin
just got up and said, okay, the FDA will |ook after
this, we'll decide when a transfusion-transm ssible
I nfection becones a rel evant transfusion-transm ssible
i nfection.

We need to think about how we pay for
I nherent safety because this is very difficult in this
country and ot her pathways to achieve nore safety or
nore tests or better tests or |ess use of traditiona

bl ood or inactivation and renoval, which is part of the

conponent of this neeting.

We know that there are advantages and
di sadvant ages of pat hogen reduction, which will be
tal ked about in great depth, but there are barriers. |
t hi nk the decision structure or the indecision
structure is very difficult to deal with in the U S.,

with an absence of a consistent coherent approach there
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8 are really no nodels to deal with blood safety. The

9 avai l abl e providers of technology are getting a

10 shrinking interest in this field and you will hear from

11 Bri an McDonough about this.

12 Avai |l abl e resources, do the econonics of

13 heal t hcare favor adoption of safety measures in the

14 absence of regulatory requirenents or cost savings?

15 Are there conpeting priorities? There certainly are

16 for the industry that supports us. Are there

17 limtations to technol ogy? Yes, indeed.

And t he

18 regul atory environnment does in fact make the

19 requi rement for approval hard to neet and
20 approval can be restrictive.

21 So very, very briefly, infecti

out comes of

ous out cones

1 of transfusion are reduced to between 0.2 and 5 per
2 mllion units for agents of major concern. O her
3 i nfections are generally occurring at a rate on the

4 order of one or fewer cases per year in the U S.

5 currently. Further reductions could be achi evabl e by

6 extensi ons of current testing approaches,
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7 need for further inprovenents and for a nmeans to conbat
8 energing infections certainly exists and wll continue

9 to exist.

10 We are currently facing an expandi ng nunber
11 and intensity of interventions and a lack of clarity on
12 deci sion processes for further safety inprovenent.

13 There is also a lack of clarity on market prospects for
14 further safety inprovenent unless there's sone neasure

15 to drive these into place. And to nme the current

16 pat hways are uncl ear and may be nmuch nore so for

17 ti ssues and organs. Thank you very nuch.

18 DR. BRACEY: Thank you, Dr. Dodd, for that

19 conpr ehensi ve and thoughtful review Questions and

20 conments for Dr. Dodd? Dr. Kouides?

21 DR. KOQUI DES: Dr. Dodd, thank you. | had a

1 guestion when you had nentioned that there haven't been
2 any cases of hepatitis C since '99 and HV in 2002 and
3 yet based on the nunbers of the donor risk, in this, is

4 it that this is underreporting or is it that the
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transmssion is naturally a hundred percent and does
that mean there are other host factors or other issues
that perhaps mtigates the true infectivity and does
that, you know, how does that factor in?

DR. DODD: Yeah, | think that's a wonderful
guestion. | think the real answer is it's alittle of
both. | think that there certainly is underreporting.
It would be foolish to accept what we don't see as
being the truth. Everybody knows that. And, given
that oftentinmes the way we pick these infections up is
because we find we have a donor who has just
seroconverted and therefore may previously have given
an infectious donation, we then go find the recipients
and | o and behol d perhaps one of them has been infected
or sonme of them have been infected.

If you have a first-tinme donor you don't

have that privilege so you will never see that kind of

I nfection associated with a first-tinme donor, which
probably offers 30 to 40 percent of the overall total

risk. So, that is one issue where you don't find it if
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4 the infection doesn't appear as a clinical case.

5 think that once you get to these very |ow potenti al

6 | evel s of contami nation that you cal cul ate your risk

7 from not in all cases will there be an infection and
8 this is particularly the case with sonme of the other

9 infections. So, yes, all of the above is really the
10 answer to your question.

11 DR. BRACEY: Dr. Benjam n?

12 DR. BENJAM N.  Thank you. | just wanted to
13 make a comment and update Dr. Dodd's data on bacteri al
14 contam nation, the nost recent data fromthe Red Cross
15 concerning reported septic reactions. There's about 1
16 in 175,000 apheresis platelets, we have a report of a
17 septic reaction and fatality of about 1 in 700, 000,

18 which is [ower than the nunbers that Dr. Dodd showed.
19 So, it is reassuring that interventions are nmaking a
20 difference al though nore recent data has suggested that

21 our current testing technol ogy doesn't pick up very | ow

1 | evel s of viable bacteria that do not necessarily
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nodi fy very rapidly in blood. And the recent data
suggests that the contam nation | evel may be as high as
1in 1,000, 1 in 2,000, apheresis platelets do have | ow
| evel s of bacteria. So ny question to you, Dr. Dodd,
is, is it reasonable to expect platelet products to be
sterile?

DR. DODD: Well, | think it's reasonable to
expect it but unrealistic to think that currently
avail abl e technology will do that.

DR. BRACEY: Dr. Kuehnert?

DR. KUEHNERT: Thank you for that talk, Dr.
Dodd. | think, ny questionis, |I'mjust wondering --
because this is going to go to the Conmittee for
di scussion, at sone point -- and, how would you say
that risk should be prioritized? You skipped over that
slide alittle bit on the enmergent infections program
and what are the crucial elenments but | think that's
real ly inportant.

And, you tal ked about key infections, you

know, for key infections the residual risk is such and
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such, agents of mmjor concern, but should agents be a
maj or concern when the risk is one ina mllion or
shouldn't the risk be, agents of major concern be the

ones where the risk is one in a thousand?

DR. DODD: Well, | think, Dr. Kuehnert,
this is a perennial question. |'mcertainly not
equi pped to answer it. | renenber quite a few years

ago the bl ood bankers were struggling with this
question and they asked the Institute of Medicine to
take this on and we had a wonderful neeting and |ots of
presentations, the sort you're going to hear today.
And at the end of the neeting the Institute of Medicine
| ooked at us and smled at us and said, "You're smart
guys. You're going to work this out.”™ And, you know,
it was a rather disappointing outcone of a great
neeting and very high hopes but | do think that it's
very inportant to have sone sort of rational nechani sm
to achieve this.

And, | think the problemin ny mnd, to put
It very sinply, is that the two axes of public and

political concern and public health risk don't

69
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necessarily neet. And, | think it's the task of a
commttee like this to try and find sone way of working
their way through this issue. Certainly those
infections that are going to cause the nost human
damage in the long-termare those that really need to
be | ocked at nost carefully.

So, are you going to be concerned nore
about one in a thousand infections that really don't do
very much or are very readily treatable versus one or
two inamllion that are going to cause a horribl e,

i ngering death? The answer pretty nuch is sort of
obvious, | think, but, it's a difficult one.

DR. BRACEY: Dr. Burdick?

DR. BURDI CK: Thanks. This certainly was a
very val uabl e presentation and | thank you. | would
li ke to ask about the window. The windowis typically
t hought of as the time fromthe point of acquisition,
the monment of acquiring an infection to the tine that a
test becones positive. Based on serological tests,
that's where the concept cane from

But, with NAT testing both because the
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wi ndow is clearly decreased considerably, in many cases
probably, and al so because the NAT testing is tied nmuch
nore closely to the nmechani smof infection, which is

t he nunber of organisns in the entity that's being
transfused, is it reasonable to reconsider w ndow
period using NAT testing fromthe point of infectivity
of the product to the tine the test becones positive
rather than the time of acquisition in the donor to the
time that the test becones positive?

DR. DODD: Yes, | think it really is, and I
sort of skipped through this rather lightly but in fact
this is really the approach that M ke Busch has
pi oneered by suggesting that one should neasure the
w ndow period fromthe point at which at |east by
extrapol ati on you woul d expect to find one particle,
however defined, in about the usual anobunt of plasnma
that's included in a conponent, 20 "mls" or 40 "mls."

So, if you go back down to one, one genone
equi val ent per 20 or 40 "mls" of a potentially
i nfectious conpartnent, that is, | think, doing exactly

what you suggested. And | do think that's an
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appropriate way to go. | nean, we all know there's a
genui ne eclipse phase right after infection where it is
very unlikely that the agent is going to circulated in
the bl ood, at |east in nbst cases.

DR. BRACEY: Dr. Sandler?

DR. SANDLER: As acknow edged, Roger, your
tal k was conprehensive and expert for the subject you
were asked to address. But | think it's inconplete
| ooki ng at safety wi thout |ooking at the inpact, the
adverse inpact that it's had on availability, our
Commttee of Safety and Availability. The risk to a
patient coming in for a liver transplant today in ny
hospi tal has got nothing to do with what you tal ked
about. It's got to do with, do I have enough blood to
get themthrough the case tonorrow, and the scale, it
has got nothing to do with the scale you presented.
It's way over on the side of "I'"'mnot sure.” Even |ast
week, | had no platelets for a period of tinme and had
to cancel liver transplants at ny hospital and a couple
of tinmes last year | waited seven hours for blood to

cone when soneone was in the OR That's a direct
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result of the nonspecificity of the efforts we're
maki ng to make bl ood safer in the world that you
describe. The next tinme, M. Chairman, we address
safety, | think it would be nmuch nore realistic to take
the inpact that safety has had on availability and | ook
at the global picture. Thank you

DR. BRACEY: Thank you. Ms. Finley?

MS. FINLEY: Thank you, Dr. Dodd, for
really trying to scientifically give us some nunbers on
whi ch to base on sonme of the inportant questions that
we'll be | ooking at today and tonorrow. There is
anot her issue here, however, that really lurks in the
background and actually in the forefront of everything
that we're doing and the issues and questions about
safety and availability that we cannot put a nunber on
and that's conpliance.

Currently we are seeing what patient groups
are perceiving as an increase in conpliance issues.
Particularly the letter fromthe FDA District D rector,

"Carol Heppin" (phonetic), to the transfusion industry,
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and also the fact that 50 percent of the nation's bl ood

73

supply is collected under a consent decree. |f there
were no human factors in this, if we didn't have
testing errors, if we didn't have screening errors, if
we didn't have these other errors it would be nuch
easier to |l ook at a nunber and say we can detect these
infections and then rely onit. So, | wanted to get
your input on the human factors and the conpliance
i ssues that very nmuch have determ ned our reliance on
testing reginens.

DR. DODD: That's probably another talk. |1
think that --

MS. FINLEY: Physical elenent of what we're
di scussi ng today.

DR. DODD: | would agree that it is an
el enment and | think that just by measuring the
frequency with which there's an absence of conpliance,
that doesn't necessarily translate directly and

specifically into a determ nation of risk |level. |
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19 take your point very nmuch but | would say fromthe
20 perspective of the testing arena, that's one of our

21 priorities, to work with, to the | argest extent

1 possible with issues that really take the human aspect

2 out .

3 W |ike to have high-level automation. W
4 i ke to have automation that collects all of the

5 necessary quality data. | think that there are humans

6 at every part of this chain. There are humans that

7 come to give us blood. They don't always answer the

8 question correctly, many cases for perfectly innocent

9 reasons. There are people asking the questions.

10 don't think we can take the humans right out of it but
11 | would submit that the difference between a conpliance
12 failure and a failure to provide a safe unit of bl ood
13 is not an exact parallel. | think that we're spending
14 a lot of tinme concerned about |ow | evel conpliance

15 errors that really don't have a najor inpact. And

16 think it's fair to say that anytine that the FDA speaks

17 about conpliance issues, they freely acknow edge t hat
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nevert hel ess that the blood supply is still safe. And
per haps soneone fromthe FDA would be willing to do
that today but we cannot quantitate it but it's there.

DR. BRACEY: Thank you. |If there are no

addi ti onal questions or comments, we'll take a fifteen
m nute break and reconvene at ten of. Thank you.

(There was a break in the proceedings.)

DR. BRACEY: We will resune the neeting.
Qur next speaker has survived the travails of travel
and is here to present a very interesting topic. The
next speaker is Dr. Marc Roberts. Dr. Roberts is
Prof essor of Political Econony and Health Policy in the
Departnment of Health Policy and Managenent at the
Harvard School of Public Health. He's taught
econom cs, statistics, public health, ethics,
managenment, environnmental policy, public health policy
at the Kennedy School of CGovernnment and at the Harvard
Law School and the School of Public Health. He

initiated the first course on the phil osophical basis
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of public health policy to be taught at a school of
public health in the U S. He's a coauthor and author
of many publications and his research has focused on
environnental policy, health sector reformand the

et hical aspects of these decisions. Dr. Roberts? The

topic will be ethical considerations of transfusion and

transpl antation safety.

DR. ROBERTS: Thank you, M. Chairman and
menbers of the Commttee. | apologize for the vagaries
of the Transportation Safety Adm nistration at Logan
Airport this norning, the conbination of fog, a garbage
truck and TSA and the enthusiasmof U S. Air for
getting the plane off before the announced departure
time. But actually, fromny point of view, it was a
fortuitous del ay because | got to hear nost of the
previous, extrenely interesting talk and several of the
i ssues it raised which, in fact, | want to address and
| now feel perhaps | can address in a nore inforned
way, having heard that presentation

Let ne say | amnot an expert on the
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15 technical matters. | was trained as an econom st

16 al though for the last 40 years | have been trying to

17 give it up. I'msort of a recovering or |apsed

18 economst. And, | do now a lot of work for the Wirld
19 Bank teaching about health sector reform and working

20 Wi th governnments around the world and so | often find

21 nyself on international flights. And when | fly

1 internationally | try to read sonething useful and

2 constructive but on a 14-hour flight after about six

3 hours | relax with a nystery novel. And when reading a
4 nystery novel, | read the first couple chapters and

5 then on a plane | always turn to the end because |

6 think it would be really terrible to have the plane to
7 go down and not know who did it. You know, you

8 woul dn't want to be, as the plane's going down you're
9 flipping through the book, trying to -- it's your

10 last -- so, in that spirit although we are not at any
11 ri sk of having the plane go down, let nme in the spirit

12 of "tell themwhat you're going tell them tell it to
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them tell themwhat you've told them" let nme try to
sumari ze what | want to say.

| think the termethics is widely msused
as a polem cal marker for things that people want to
advocate for. I'mgoing to try to unpack the idea a
little bit and suggest what ethics m ght nean in the
context of your work. And, | want to confess in
advance that the ultimate conclusion |I'mgoing to cone

to is as strong on process as it is on substance

78

al though I do have several substantive md-Ievel
principles to suggest that | have tried to fornulate in
a sufficiently provocative way to keep your attention.
So, what do we nean by ethica
considerations? In general, ethics refers to ideas in
the society about what's the right thing to do. And |
can't be any nore specific than that. And in a diverse
society like the U S., we discover there is no general
agreenment about what is the right thing to do. Does
that nean there's no guidance available here? | think

we can go a step further. | think there are a nunber
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of basic albeit conflicting goals that are w dely
believed in this society to be inportant for policy.
And, | think that by review ng these i deas we can at
| east clarify our thought processes both for ourselves
and for other people about how we're thinking about the
pol i cymaki ng process.

Now, there are lots of doctors and nurses
in the room and in clinical nedicine, in clinical
bi oet hics there has been this enphasis on devel opi ng

so-call ed m d-range principles for guiding interaction

79

bet ween doctors and patients. These are not
fundanental , phil osophical ideas and they're actually
not specific policy guidelines; they' re somewhere in
between. They're nmaxins |ike respect patient autonony
or try to advance the patient's interests, autonony,
beneficence and so on, these m d-range principles. Any
of you who have taken a clinical bioethics course will
recogni ze these.

Now, m d-range principles call out for
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el aboration in two directions, first of all, where do
t hey cone fromand how do we know t hat we shoul d
respect them and second, what are their inplications?
But m d-range principles are useful in a practical
sense for people who actually want to nmake deci sions
because they represent a kind of synthesis or
inmplication fromthe philosophical literature. 1In
public health policymaki ng we do not have any agreenent
about m d-range principles, unlike the work that's been
done over the last thirty years in clinical bioethics.
And, but undaunted by the |l ack of consensus

inthe literature, I"'mgoing to attenpt to offer sone

80

m d-range principles for the consideration of the
Commttee this norning. 1'mgoing to begin by, for
better or worse, doing a little bit of nora

phi | osophy, then md-range principles and then talk
about their inplications. | promse to go light on the
noral phil osophy because noral philosophy is an

excel lent way at 11 o'clock in the norning to put

everybody to sl eep.
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I, nyself, find that when | do fly eight or
twelve tinme zones and have trouble getting to sleep, a
book of noral philosophy, particularly any of you who
are interested, |Immanuel Kant, will put you -- |nmanuel
Kant and a glass of wine and it doesn't matter about
jet lag, it's nmuch better than Ml atone and you'll be
asleep in 15 mnutes. So, I'lIl try to avoid the
heavy-duty noral phil osophy but we have to start
somewhere to get to md-range principles.

So, I'mgoing to talk about what | see in
the literature, five broad phil osophical ideas. The
first is that a good policy increases the aggregate

wel | -being of a country's citizens. This is the kind

of phil osophical idea called consequentialism judge a
policy by its consequences. And the particular idea
comes fromJohn Stuart MII| and Jereny Bent ham
utilitarianism the greatest good of the greatest
nunber, as a way of thinking about policy. And anybody

trained in econom cs who has done cost-benefit analysis
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7 or cost-effective analysis, that's really efforts to

8 apply this kind of a principle.

9 Now, to nake it operational we need to

10 deci de how to neasure wel |l -being and how to add up the
11 gains and |l osses. And, if you really want to know

12 about that, you have to cone to Boston and sit in on ny
13 ei ght -week course on the noral philosophy of public

14 heal t h deci si on- maki ng, but for our purposes, that

15 notion, trying to maxim ze the benefit of what you guys
16 do, seens to ne one inportant place to begin.

17 The second place to begin has to do with

18 notions of equity and fairness. Because, if we just

19 maxi m ze total well-being, the greatest good for the

20 greatest nunber, we run the risk of sacrificing sone

21 people for others. "OCh, guess what, you happen to be

1 too expensive to save. Too bad." And, | think there
2 is alot of concern in this society about notions of
3 fai rness and notions of helping the worst off. For
4 exanpl e, what differences in access to healthcare are

5 accept abl e based on differences in people's econonic
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and social status? It's clear to ne, working around
world, that different countries have quite different
answers to this question, very different answers about
how redi stributive they' re prepared to be but,
nonet hel ess, | think this fairness notion has an
inmportant role to play along with the notion of what's
the total. W just don't have to | ook at the total.
W al so have to | ook at the distribution.

The third idea, that we don't only have to
worry about outcones, about where we wi nd up, about
peopl e's wel | -beings, we al so have to worry about
peopl e's opportunity, about respecting an individual's
capacity for choice. Choice is an inportant value in
Anerica, it's an inmportant value in noral philosophy,
and this is both individual choice and collective

choice. And, collective choice neans, has inplications

83

for political process, as we'll see.
Thi s notion about respecting individual's

capacity for choice often gets bundled in political
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rhetoric in the notion off rights. | have a right to
make my own decision. | have a right to refuse care.

| have a right to this or aright to that. Rights are
a very popular rhetorical nove in American political

di scourse these days because it appears to be an
unconproni sable claim And | promise to avoid the deep
weeds of Kantian noral philosophy. | think that the
notion that rights are unconprom sable is itself not
right but, now, rights are conplicated because they can
be in tension with other goals.

For exanple, if people have a right to nake
their own decisions, then they have a right to snoke
and drink and act in various ways that can injure their
health status or injure other people. But, if we take
seriously collective and civic choice as well as
i ndi vi dual choice, respect for individuals neans
citizens have to know, understand and be able to

i nfl uence the decisions made by their governnment

because nost fundanentally the governnent is there as

an instrunent of citizens. And, we're not that far
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from"We hold these truths to be self-evident, that
governnents are instituted anong nmen acquiring their
just powers fromthe consent of the governed." And
that's what this argunment is all about, obviously
inmportant in the U S

Now, in addition to total benefit, the
distribution of benefit and people's rights, a fourth
i dea has to do with respecting a community's views and
traditions about social arrangenents. Comunity
traditions can obviously conflict with the other
principles |I've nentioned. There are fanous stories in
the history of public health about when D.H Henderson,
who went on to becone dean at Hopki ns, when he was a
young operative working on snmall pox control in India,
busting in, in the mddle of the night, to the house of
a local religious | eader who had refused to allow all
his followers to be i mmunized against small pox, with
the Indian police, and literally tackling the guy and

his wife and throwing themto the ground and forcibly
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I mmuni zi ng them That was producing benefit at the
cost of not respecting an individual's tradition.

But our previous speaker raised this
question in an inportant way when he tal ked about his
two axes of cal cul ated benefit and what traditions in
the U S. are like. | perceive that sone of his slides
drawi ng on the work of Cass Sunstein from University of
Chi cago Law School, who has pointed out that, for
exanpl e, Americans will pay far nore to decrease a
death from cancer than they will pay to decrease a
death from any ot her di sease of equival ent pain and
suffering. And, so, deciding who is the community, who
speaks for the community can obviously be very
controversial but this is a fourth idea.

A final idea has been in a way pushed by
fem nist scholars in recent years, and it's the idea
that in addition to all this stuff about cal culation
and aggregate benefit and fairness and all this, we
need to respond to and be concerned about the
particul ar individuals affected by this issue, that we

need to deal with individuals with conpassion. This
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runs the risk of nonuniform decision-making but it nmay
in the long run actually inprove consequences. And |
have been pushed to recognize this in part by |ooking
at the patterns of cost-effectiveness or, | should say,
the lack of cost-effectiveness in resource allocation
in healthcare systens around the worl d.

Every system|'ve | ooked at -- and in the
|l ast ten years |I've worked in literally 28 different
countries -- in every systeml've | ooked at the society
spends, quote, too nmuch on treating people who are
acutely ill and facing death. The cost-benefit of
acute care always indicates it's nmuch | ess
cost-effective than our favorite public health nmeasures
| i ke i mmuni zati on and prevention and primary care.

Now, there are two possible interpretations
of this, right, either that everybody in the world is
crazy and stupid, or that -- which is a possibility,
it's the favorite conclusion of nost academ cs -- and
the alternative explanation is that people are onto
sonet hing, that cost-effectiveness cal cul ations are

m ssing. And, part of what they're onto is people
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don't want to die and they don't want Grandma to die
and they're willing to do a lot at a critical juncture
to deal with that kind of contingency. And sensible
policymaking, | would argue, at |east has to understand
the potential conflicts between individual conpassion
and cal cul ati on.

So, where does that |eave us? Well, ['ve
gi ven us five philosophical ideas -- focus on
consequences for the well-being of individuals, worry
about equity, individual choice, comunity traditions
and conpassion. And, each of these is rooted in a | ong
and conplicated philosophical tradition which I'd be
happy to di scuss over coffee afterward or even better
if 1"'mstill around at the end of the day over a gl ass
of wine. Mral philosophy is nmuch better over a gl ass
of wi ne, and, since we now know that w ne extends life
by di m nishing cardiac risk, which has been about the
only really good news in behavioral public health in
the last 20 years. | would be happy to try to inprove
your |ife expectancy at the sane tine.

But, the question is, what m d-range

file:///D]/Meeting/010908tt. TXT (92 of 380) [1/28/2008 1:26:18 PM]



file:///D|/Meeting/010908tt. TXT

10

11

12

13

14

15

16

17

18

19

20

21

principles do these idea inply? How can we go from
very broad ideas to principles that in turn m ght
i nform the deci si on-maki ng of the Cormittee? So,
here's five principles. The first is, when you
consi der another policy, you have to consider the costs
as well as the benefits. And I'marguing it's
unet hical to not consider costs. |It's unethica
because the costs conme from sonewhere. The costs
represent scarce resources raised fromcitizens, and if
we increase costs, that neans we're decreasing people's
opportunity, we're decreasing their well-being, we're
decreasing our capacity to pursue other programs. So,
focusing only on benefits and not on costs | argue is
unet hi cal

Now, this is politically very difficult.
It's very difficult because beneficiaries always focus
on benefits and not costs. And, it's a well-known
pattern in the U S. that concentrated benefits and
di ffuse costs produce a pattern of political action
that | eads us to over-provide for the potentia

benefici ari es.
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And this extends well beyond the health
area. There's a classic exanple, for many years the
USDA had a subsidy program for people who raised nohair
goats. And the nphair goat subsidy programwas put in
pl ace in 1917 to support the raising of nohair goats
because nohair was then an ingredient in the winter
trenchcoats that the Arny officers used in the trenches
in Wrld War 1, and so we were busy buil ding up nohair
production in order to have enough nohair make
overcoats. And, of course, it didn't go away for 65
years, right? Because nobody gave a darn about the
program except the nohair goat producers, who, you
know, showed up at the Agriculture Commttee every year
and | obbied for it and it wasn't that nuch noney. It
was a penny for everybody else in Anerica, right?

So, that's the classic paradi gm of
concentrated benefits and diffuse costs. But, and
often the beneficiary groups argue it's unethical to
worry about costs. And I'msaying if the basic

principle is maximze the benefit for society, it's

file:///D]/Meeting/010908tt. TXT (94 of 380) [1/28/2008 1:26:18 PM]

89



file:///D|/Meeting/010908tt. TXT

21

10

11

12

13

14

15

16

17

18

19

unet hical not to worry about costs.

Second, accept inperfect or risky policies
when justified by the benefits. This is not a
cost-benefit calculation, it's a benefit-benefit
cal cul ati on, and a comment about the effect of
i ncreased safety on availability of blood is a perfect
exanple -- that's why | was so glad to be here for the
di scussion -- it's a perfect exanple of exactly this
principle. You don't only focus on possible adverse
consequences but al so on possi bl e gains.

Again, to focus on only one half of the
problemis itself, | would argue, unethical. It's not
bei ng responsi ble. W have been through this with the
FDA' s change in policy about cancer drugs and H V drugs
and being willing to approve them faster and | owering
t he standards because they're | ooking nore at the costs
of not approving than the costs of approving. W've
been struggling with this issue in [ots of policynmaking
areas but it nmeans we have to worry about the cost of

fal se negatives as well as the cost of false positives.
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And, by the way, while there's an advocacy group

problemw th regard to the first principle, there's a

bureaucratic politics problemw th regard to this
principle, because fromthe point of view of a

deci si on- maki ng agency, a false negative does not
produce bad cases that you are then held responsible
for.

So, it's nmuch easier to say no in sone

cases than to say yes, and there's that big asymmetry.

And this applies to both uncertainty in the world,
where we don't know what the risk is, and also to our
uncertainty about the world, where we have limted
scientific understanding.

Et hi cal principle three, prefer
i nformation, influence, and incentives to coercion
wher e doi ng so produces reasonabl e benefits at
reasonabl e costs. This goes to the "rights and
respect” idea. Coercive policies are nost defensible

when avoiding |large harns to others but you have to
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18 remenber the evidence is information al one sel dom
19 changes behavior. And, if you want to use regul ation
20 tolimt options, it's best to elimnate options that

21 nobody really wants.

1 | nmean, for exanple, think about airline

2 safety, right? W license pilots and we don't all ow

3 airlines to advertise "Fly for less, our pilots aren't
4 very good but we get you there cheap."” Right? Now,

5 actually, we do have an airline |like that in the world,
6 Aerofl ot actually operates that way, which is why the

7 Departnent of State and the World Bank won't | et any of
8 us fly "Aeroflot.” But, and this is a serious issue

9 when you | ook at the whole question of unlicensed

10 practitioners in poor countries who are in the role of
11 traditional nmedicine in Hong Kong; you see this problem
12 about restricting options.

13 Part of what's at stake is using the

14 governnment to decrease the transaction costs to

15 citizens, making it easy for citizens to nake deci sions

16 by providing information or ruling out risky options so

file:///D]/Meeting/010908tt. TXT (97 of 380) [1/28/2008 1:26:18 PM]



file:///D|/Meeting/010908tt. TXT

17

18

19

20

21

10

11

12

13

14

that we don't have to spend a lot of tinme trying to
figure out what options are risky so that we can avoid
t hem

Et hi cal principle four, protect citizens

agai nst both health and economc risks. This has to do

with the equity argunment, ensure access to prevention
and care to sone appropriate mnimmlevel. Now, as
t he previ ous speaker said when he tal ked about
reasonabl e risk, what's appropriate mninmumlevel, it's
an exactly simlar problembut at least if you
fornmulate it that way you can then have a di scussion
The principle allows you to focus the conversation. It
does inply that we should finance services as a whol e
based on ability to pay because not financing services
based on ability to pay |leads us to be unable to
protect citizens against financial risk.

And, by the way, we know that when we nake
peopl e pay for things, the first things that they don't

do are the things that are nost inportant froma public
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health point of view The first things they do are
stop i muni zati ons, and stop prevention, and stop
annual exams, back to they're always willing to pay for
G andma, which is |east cost-effective and willing to
give up routine cost-effective preventative care. But
it means we al so need to view conpassi onately the

citizens' desires to avoid death for thensel ves and

| oved ones.

And, finally, transparent, accountable
processes that are based on explicit reasoning. This
Is also a matter of respect for people. Gven that the
substantive criteria conflict, that maxi num benefit and
equity mght conflict or maxi mum benefit and respect
for individual choice mght conflict, there's a great
premumin at |east naking the decisions in an open way
where the reasons for the decision-nmaking are nade
explicit and where the decision-naki ng body hol ds
Itself accountable for increasing rather than
decreasing its own accountability, for increasing the

transparency.
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14 Because, this kind of process, which the
15 political science literature has called deliberation,
16 has | ots of value. It guards against partiality and
17 pressure. You know, you can | ook soneone in the eye
18 and say, well, if we really nmake it clear that that's
19 what we're doing, we will cone in for a | ot of

20 criticism This is the old Thomas Schelling notion in

21 bargaining that limting your own power to give into

95

1 the other side is sonetinmes a useful tactic. Do you

2 really want to nmake this public? | nmean, this is the

3 whol e argunent about public accountability around

4 earmarks, is part of exactly this conversation.

5 But, there's another point, which goes

6 again to sonething that the previous speaker said. |

7 believe that part of the responsibility of a denocratic
8 governnment is to inprove the capacity of citizens for

9 their own self governnent, to hel p peopl e understand

10 what the issues are, and people are not going to

11 understand the issues if no one ever tells them
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honest |y about what the choices are.

The first book I ever did, now 30 years
ago, 35 years ago on the decision-naking in EPA we
| ooked at, anobng other things, the decision that EPA
made on the anbient air standard for ozone. And when
you actually |l ooked it through, it turned out that the
standard was set to protect serious asthmatics, living
at high altitudes, engaging in vigorous outdoor
exercise. Right? So asthmatic joggers in Denver

that's, that's who -- now, you could argue that that

was the right standard, right, but at least if you said

this is the standard, that's what we're doing, you at

| east facilitate a certain kind of public conversation

about conpeting benefits and costs as well as benefits.
We know t hat even open processes

di sadvant age | ess sophisticated and | ess wel |l -funded

groups. You know, who can afford to have soneone

representing them here, who has the data, who has the

i nformati on? Even open processes are not fully fair.

W' ve studi ed thousands of processes and seen that

file:///D]/Meeting/010908tt. TXT (101 of 380) [1/28/2008 1:26:18 PM]

96



file:///D|/Meeting/010908tt. TXT

11 result over and over again but open processes are

12 clearly a |l ot better than non-open processes in this

13 regard.
14 So, where does that lead nme in terns of
15 havi ng some suggestions for all of you? |I've done this

16 as a set of negatives. First, adopting every possible
17 increase in protection regardl ess of cost is not

18 ethical. Now, that doesn't say exactly how you have to
19 bal ance the costs and the benefits and it opens up the
20 conversation and |'mgoing to say nore about that in a

21 mnute but I want to put out that principle. Putting

1 | ower-incone individuals at significantly higher risk
2 t han hi gher-incone individuals is not ethical.

3 Here's anot her benefit-benefit, rejecting
4 di saster plans because they lead to higher risks than
5 nondi saster plans would not be ethical. 1In a

6 mass-casualty situation if we're not prepared to | ower
7 the standards in order to get the benefits of having

8 enough bl ood availability in the mass-casualty
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situation, we're not abiding by the principle of
appropriate balancing or allowing policy to be overly
i nfl uenced by narrow advocacy groups and econonic
interests. These are the sorts of things that would
not be ethical. And believe ne, M. Chairman, |I'min
no sense suggesting that the Conmttee has made any
nonet hi cal decisions. |I'mjust trying to be
provocati ve.

Now, for exanple, if you think about
adopting every policy, possibly increase in protection
regardl ess of cost, the previous speaker tal ked about
the one in a mllion standard. | want to suggest for

the Cormittee's consideration some further thought

98

about that. What is the right unit for thinking about
risk? Because, if the Commttee is going to conpare
the risks it inposes on the population with other risks
in the popul ation, the risk per transfusion event is
not the right denom nator. Because, after all,
environnental risks are, and the risks on the previous

slide of, you know, eating a peanut butter sandw ch a

file:///D]/Meeting/010908tt. TXT (103 of 380) [1/28/2008 1:26:18 PM]



file:///D|/Meeting/010908tt. TXT

8

10

11

12

13

14

15

16

17

18

19

20

21

week or whatever, those are lifetinme risks.

And, so, that would really be interesting
totry to, it's not particularly difficult but to start
recalculating risks on a lifetine basis. And, when you
start looking at lifetinme risks, again, the comment was
made, very difficult to make people aware of the
magni tude of very small lifetinme risks. [It's hard to
conceptual i ze.

Here's ny favorite exanple. Wiat's the
lifetinme risk that an average Anerican will be killed
by an airplane falling out of the sky, killed on the
ground? The answer is well above one in a mllion,
wel | above one in a mllion. Because between 30 and

100 people are killed on the ground every year, that's

between one in three mllion and one in ten mllion per
year, over a lifetime, well above one in a mllion that
you will be killed by an airplane falling out of the
sky.

So, that goes to the point about
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transparency and accountability. You know, if we say

how safe is safe enough, |I'mrem nded of the fanous

j oke of Henny Youngman, the great Borsch Belt conedi an,

wal ki ng down the street, and Henny wal ks into his

friend, Max, and Max says to him "Henny, how s your

wi fe?" And he says, "Relative to what?" And when |

teach public health, I think I call this the "Henny

Youngman Principle” and | urge this on the Commttee.
So, to conclude, the basic phil osophical

i dea as an the md-level principles they suggest are

unfortunately often in conflict. That neans there's no

sinple algorithmto the ethical answer. Applying them

to specific situations requires skill and judgnent and

it's skill and judgnent that can only be devel oped

t hrough an explicit consideration of the problens

thenselves. It's |like doing case studies in managenent

100

deci si on-maki ng or doing grand rounds with a surgeon
and | earning how to do a physical diagnosis or arguing
about Suprene Court opinions in |law school. It's a

skill that is devel oped through practice and criticism
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2

over tinme in specific situations.

We know that different countries can and
will strike the balance in different ways. Different
countries are nore or less egalitarian. D fferent
countries are nore or less willing to pay for safety.
Different countries are nore or |less synpathetic to the
whal es. For sone reason the Norwegi ans and the
Japanese don't take the whales very seriously. | take
the whales quite seriously nyself. But, so what other
countries do can be suggestive, provocative, indicative
but not necessarily dispositive in terms of how they
pr oceed.

And, finally, being explicit about the
principles and tradeoffs that serve as the basis for
t he decision foster denocratic accountability and help
us, help you -- and me, in ny nuch snaller way, since |

only get 80 students a year -- try to advance the

101

notion that explicit consideration of ethical

principles and being explicit about the basis for
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3 decision-making will ultimately increase the capacity
4 of citizens for self-governnment. Thank you very nuch,
5 M . Chairman.
6 DR. BRACEY: Thank you. If | could, |
7 woul d i ke to ask your perspective on one of the points
8 that | heard is the inportance of engaging the citizens
9 in terms of making these decisions, and this Cormittee
10 I's conposed in such way that we have representatives
11 that are representatives of entities or groups that may
12 need components but perhaps not the broad U. S.
13 popul ation. So, what are your thoughts about, as we
14 make t hese decisions, the conposition and the process
15 that we currently have, have we engaged the U S.
16 citizenshi p adequatel y?
17 DR. ROBERTS: Wwell, first of all, that's a
18 very deep question and wi thout having nore detail ed
19 know edge about the conposition of the Conmttee,
20 beyond than what was said to ne, | wouldn't presune to

21 judge the Conmttee's current conposition specifically.

102

1 However, | very much endorse the general principle that
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you rai se, and the general principle which | suggested
earlier is reflected in the fact that the organi zed
tend to have | ouder voices than the unorgani zed and yet
the views of the unorganized matter a | ot.

And, it's a very difficult problemto find
ways to elicit and involve the unorganized. There's a
big literature on environnmental nediation and
conciliation directed exactly at the issue that you
rai se. And, sone people, for exanple, in |oca
communi ty di spute processes have advocat ed, you know,
trying to pick citizens at random off the voter |ist
and get a random selection of citizens into the process
so that you have the voices of the unorganized
represented. |'mnot suggesting that as a nechani sm
for the Cormittee but certainly the consideration you
raise is well-reflected in the literature.

The first book on this by Bruce and Susan
Ackerman from Yal e Law School, which was about the
Del aware Ri ver hydrodevel opnent process, and it was

called the Uncertain Search for Environnmental Quality,

103
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it's sort of the first classic in the field, and I was
deeply influenced by it because | grew up in Bayonne,
New Jersey, a tough industrial town in North Jersey,
and nmy Boy Scout canp was in the area. They were going
to flood with that dam And they pointed out by going
to the neetings and seei ng who spoke and seei ng who was
able to participate, just how unequal the force of
representation was in that process. So, | think you
raise a very deep concern that I would conmend to the
Conmm ttee's attention.

DR. BRACEY: Thank you. Dr. Triulzi?

DR. TRIULZI: Thank you for a very
provocative tal k. Having been involved in sone
cost-benefit decision analyses in the past, when we
tal ked about cost we often get the hospital perspective
or healthcare institution perspective versus soci et al
perspective for cost and | hear you advocating that we
need to consider cost. Can you comment on whether it
shoul d be the societal, whether it should be the
heal t hcare institution or does both have to be

consi dered?
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DR. ROBERTS: This is wonderful. The first
two questions point directly to two of ny obsessions so
| thank the Committee. The first thing | want to warn
you about is nost healthcare cost, quote, cost data is
somewher e between imaginary and terrible. The reason
why is that much of what you see in the literature is
not cost at all. |It's actually based on charges, and
charges have a very only approximte relationship to
costs. Also even when it is costs, they're typically
based on what are called the Medi care stepdown form
they're fully all ocated averaged costs whi ch have
nothing to do often with the actual increnental costs
of expandi ng the service.

So, even the narrow cost data need to be
treated very cautiously. That's why, for exanple, if
you see data that says it costs $250 to see soneone in
an energency room and you think to yourself how could
that be, that's because of the kinds of issues that are
at stake.

| believe a conprehensive assessnent of,

| et us say, inpact is appropriate. The previous
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speaker tal ked about the problemof adding up in a way
death and disability, and disability to many versus
death to a few And if you're going to do that in any
kind of quantitative analysis, you need to rank health
outconmes on sone sort of conparabl e scale and decide
how bad it is to not have an eye versus how bad it is
to be dead.

And, there has been a Iot of work on that.
The WHO has devel oped this neasurenent called DALY,
Disability Adjusted Life Years, as a way of conbi ning
certain kinds of costs but there are other kinds of
costs that are also relevant that need to be thought
about. So, | would urge a sophisticated and
conpr ehensi ve neasur enent of i npact.

Fromthat point of view, having spent |ots
of my life playing that ganme both in the environnental
area and in the public health area, | urge on the
Commttee the notion that these anal ytical techniques,
because the avail abl e data are poor and our estimating
ability is limted, these techniques are not very

hel pful in making close calls because the range of
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uncertainty around the estimates is so wide. They're
much nore hel pful in thinking about, you know, is this
decision really an order of nagnitude out there, and
really stupid? They're nmuch better as screens for
real ly bad decisions than they are as tie-breakers on
really cl ose deci sions.

My forner graduate student, Tamy Thanes
(phonetic) wote a cl assic paper about the cost of
2,000 ways of saving a life and found that the | east
costly ways that we were doing through health and
safety regul ati on and conpared with the nost costly
ways, the nost costly life-saving efforts were six
orders of magnitude nore expensive than the | east
costly life-saving estimates. Now, that's a big enough
difference that it's probably real and it's worth using
those nunbers as a screen for six orders of magnitude.

DR. BRACEY: We'Ill have one nore question
unl ess there are other burning issues. M. Finley?

M5. FINLEY: Thank you. It was very
provocative tal k. Thank you very nuch. And while

you're here | really wanted to get your opinion on a
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coupl e of 360-type issues that we will have to dea
with |ater today. You raised the issue of Aeroflot. |
t hought that was a good segue into fear and perception
of risk. | took them flew them 30 hours |ast week.
DR. ROBERTS: You flew Aeroflot?
MS. FINLEY: | grade on the landing. The
pilot got an "A", you know both tinmes. It was great.

DR. ROBERTS: You're a "braver woman" than

M5. FINLEY: It was one of the better
flights I found. But getting to our issues, there are
a couple of other issues that have conme up in the
hi story and the background of this. It would be great
if it was so easy to say the cost of a life-year saved
is "X" but behind all of this are other things.

There's a perception by the Congress that the blood is
a national resource, that we need this to be a strong
heal t hcare system and that, you know, we expect this to

be ever-ready.
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There's an additional issue in the patient

communi ty that goes back to the fact that at the tine

that decisions for critical issues for hepatitis and
H'V, as well other transfusion-transmtted di seases
wer e being determ ned, individuals were not at the
table who had a strong interest in that. Patients
weren't there. That's sonething the Institute of
Medi ci ne, the Departnent had agreed was a m stake and
we're not going to do that in the future; however,
there are sone other issues here about risk and who
assuned it.

The risk for a patient who receives a
transfusion-rel ated di sease, the costs of bearing that
are on that patient and, you know, whatever insurer
they may have. There are blood shield laws in 48 of
the 50 states that really Iimt the ability to take
action agai nst the bl ood banks. So, we still have no
nati onal conpensation program for blood injuries the
way we do for vaccine injuries.

And, so, | think there's a greater
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I nperative to test out, if we can, those risks as a
result of that situation. The public has a strong

interest in this in the sense that you and | as
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t axpayers as well as everyone else at the table paid a
half a billion dollars in the R cky Ray conpensation
fund for the way that we handl ed the transm ssion of

H V. The hepatitis Cissue is still out there and, you
know, the patients are continuing to work on
reparations for that. How do you think as a group we
ought to address these issues knowi ng the | evel of
conplications? Do you have any suggestions for us at
all.

DR. ROBERTS: Well, first let nme say that
what ever suggestion | have, it would not be for
increasing the liability of the blood suppliers. | do
think if you go back to the principle about protecting
peopl e against financial risk, then there's a pretty
strong argunent that if people are put really at risk

in the situation we ought to worry about finding sone
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17 way to protect them against that risk. Now, this is a
18 conplicated subject to raise, particularly in the

19 m ddl e of an el ection season because you get the

20 difficult question about why shoul d peopl e be protected

21 agai nst that risk as opposed to all the other risks in

110

1 t he heal thcare system

2 Soneone, the previous speaker nentioned the
3 estimate fromthe Institute of Medicine, "To Err is

4 Human Report” that my col | eague, Rushan Leubke

5 (phonetic), authored about 100,000 deaths due to

6 prevent abl e nedical error in the country every year

7 So, it's a conplicated question about

8 shoul d we protect people against these relatively few
9 ri sks when people are not necessarily protected agai nst
10 other kind of risks. But from having put the question
11 on the table, nmy own viewis that the great may be the
12 eneny of the good here and that protecting sonme people
13 agai nst sone risks is better than, you know, than not
14 protecting them against the risks even if there are

15 ot her conparable risks that are | eft unprotected.
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We do know if the Commttee noves in that
direction, | would urge you to pay attention to the
experience of sone other risk conpensation efforts.
And here | have in mnd the Veterans Adm nistration
effort to conpensate workers in the nuclear industry

agai nst radiation-rel ated exposures for cancer. That

111

process has itself beconme very political. And, so,
anybody who has been exposed to al nost any radiation
regardl ess of the extrenely | ow probability that that
radi ati on m ght have produced their cancer presses for
conpensation. I'mnot sufficiently famliar with the
details to decide whether the Conmttee is nmaking the
right or the wong decisions but they have been, that
comm ttee has been under great pressure, once you open
a conpensati on wi ndow, and we've seen the sane thing
obviously in the vacci ne case.

So, this is an area where | think you need
to proceed carefully and cautiously but in general ny

view is that nore conpensation for risk is better than
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14 | ess conpensation for risk. And, by the way, insofar
15 as we want the public to accept an inperfect system

16 conpensation for risk may increase their acceptance of
17 an i nperfect system and decrease their pressure for

18 perfection because if they' re not conpensated, then

19 prevention is their only avenue.

20 Finally, your opening comrents about public

21 perception and the graph about the two axes that the

112

1 previ ous speaker offered, | believe that one of the

2 obligations of a commttee like this is not only to

3 react to public perception but to try to open a

4 di al ogue, a public dial ogue about which of the current
5 attitudes anong the public is it appropriate for the
6 Committee to respond to and which is it |ess

7 appropriate for the Conmttee to respond to.

8 | mean, | think that's part of |eadership
9 on these issues, is not just say, oh, well, we think
10 the public is nuts but the public cares so we're just
11 going to follow along. This first book | ever did on

12 EPA, the then-adm nistrator of EPA at the tine, the
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13 | at e Dougl as Costle, went around the country telling
14 people that if only they increased the appropriation
15 for EPA, he woul d make them safe. And then when we got
16 t he Super Fund | aw and you got SuperFund sites that had
17 cancer-causi ng chem cals | eaking into the environnent,
18 and as we know the dose-response function for many

19 chem cal carcinogens is linear, so that there is no

20 safe level, there is no threshold, you get very | ow

21 risk fromvery | ow dose but the dose isn't zero.

113

1 And having told people he woul d nake t hem
2 safe, he then had to go public neetings where people
3 stood up and said, "Well, M. Costle, can you promn se
4 me that this site is now safe?” You have an

5 obligation, | think, to help people calibrate their

6 expectations in an appropriate way, in an interactive
7 way where you think it's appropriate. Thank you very
8 much.

9 DR. BRACEY: Thank you very nmuch. W wl|

10 now nmove on to our next speaker. He's well known to
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11 all of us, having been a fornmer nenber of the

12 Conmttee. It's Dr. Celso Bianco. Dr. Celso Bianco

13 has been the Executive Vice President of Anmerica's

14 Bl ood Centers, since 2000. Before joining Anerica's

15 Bl ood Centers, he was the Vice President for Medical

16 Affairs at the New York Blood Center. Dr. Bianco has
17 publ i shed many papers on nenbrane receptors of

18 | ymphocyt es, nacrophages, cellul ar inmunol ogy and

19 broadly in transfusion nmedicine. Dr. Bianco wll speak
20 to us on the current | andscape of bl ood di agnostics.

21 Cel so, wel cone.

114

1 DR. BIANCO Well, thank you for the
2 opportunity to be here. | have a fewlittle things in
3 the beginning. First, | changed a little bit the title

4 of the presentation to focus it on donor screening

5 assay. The field of blood diagnostics is bigger than

6 we can deal with. The second, | don't nmean to be

7 critical in nmy presentation. | nean to be chall enging
8 and | hope that your are going to be tolerant with ne

9 in what | amgoing to say. And the third and | ast
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10 thing before | start, | have been right only 50 percent
11 of the tine so |I've been wong 50 percent of the tine.
12 So, again | ask for sone tol erance.

13 | think that I wanted to put this into

14 context of safety and what, for instance, Dr. Ruta

15 presented, that is the intent of the proposed rule and
16 what Dr. Dodd really sunmarized in all the issues that
17 we confront. And we tal ked, we | earned from FDA, and
18 actually, it is in the first few pages of that preanble
19 to the proposed rule, the five |layers of safety, are
20 all these issues or layers in things that we do all ow

21 us to make sure that the blood that we transfuse is

115

1 safe, donor suitability standards, donor deferral

2 lists, testing blood for conmunicabl e agents,

3 quar antini ng unsui tabl e bl ood and bl ood conponents,

4 noni tori ng establishnents by and reporting of

5 fatalities or product deviations.

6 What we really have to ask ourselves as we

7 are dealing with the issues of safety here and we are
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tal ki ng about several approaches to use, is what is the

actual contribution of each one of these |ayers of
safety to the safety of the final product? W tend to
treat all of themequally and to say that each one is
important. And actually, M. Finley asked about the
i ssue of conpliance and nost of the failures in
conpliance are in other things that not tested. But
really if we ask what is the contribution of each one
of these layers, it is very small.

And 1'll just raise sonme exanpl es.
Qobviously this is not a treatise on that but we talk
about nedical history. There is an al nost cl assical
paper that Dr. Allan WIllianms, now with FDA was the

first author, that sent anonynous surveys to 34, 000

donors as part of the "Regs One Program" and 1.9
percent of the donors reported deferral risks that
woul d have |l ead themto be deferred at the tinme of
donation. They wouldn't have donated. W have donor
deferral risks and there is exactly in the last issue

of Transfusion a very nice paper by Dr. Rich Cable and
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7 coll eagues in an editorial just show ng that donor

8 deferral lists really makes al nost no contribution. It
9 doesn't make much of a contribution to safety. It's
10 rational to do it. |It's rational to have sonmebody that
11 in the past had a positive test result or sonething

12 that led us to disqualify themas a donor to prevent
13 them from donating the last time but it's not a ngjor
14 safety neasure sinply to believe that this is going to
15 prevent significantly errors associated with

16 t ransf usi on.

17 Quar antini ng unsui tabl e conponents, there
18 was a very interesting analysis that was presented by
19 FDA, by Sharon O Cal |l ahan at the FDA Forum on

20 Behavi or - Based Donor Deferral Wrkshop, al nost a year

21 ago, that showed that over three years of the reports

117

1 to FDA, there were two inappropriate rel eases out of
2 the maybe 20 million products that are distributed, out
3 of the maybe 30, 000, 40,000 positive products that were

4 quarantined. So, essentially testing of blood for
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5 comruni cabl e di sease agents is the major |ayer of

6 safety. Mst |licensed screening tests have sensitivity
7 and specificity that is above 99 percent. NAT reduced
8 substantially the wi ndow period and the estinates of

9 risk of HV and HCV are based on testing and on w ndow
10 periods and the risk as Dr. Dodd very ably presented,
11 is very, very small. So testing of blood for

12 comruni cabl e di sease is the major contributor and

13 wi t hout donor screening assays, it's ny belief, ny

14 strong belief, blood safety woul d be seriously

15 conprom sed.

16 Wel |, how are donor screening assays
17 treated or regulated in this country? |'msorry. |
18 out there, | said sorry for the superficiality to

19 Epstein but | see Dr. Goodman, | see half of CBER is
20 here and | should say |'msorry to all of them But

21 the only thing I wanted to say is that donor screening

118

1 assays, because of the seriousness of what the do,
2 require a special process for licensure. They are

3 required to be studied under extensive legal trials,
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4 rigorous review, each | ot of the product goes under a

5 | ot rel ease procedure and they are |licensed by CBER

6 Di agnosti c assays are reviewed by CDRH and are often

7 approved under a sinplified process, that is a 510(k).

8 There is a rationale for the difference.

9 Donor screening assays qualify a unit for transfusion
10 in the absence of clinical data. D agnostic assays can
11 be repeated if results don't agree with the patient's
12 clinical picture. |If | see a patient in an office and
13 has the three grans of henobglobin in the test result,
14 ["1l just call the |ab and say repeat it, wthout
15 charging the patient. And, we cannot do that with a
16 unit of blood. W cannot w thdraw the unit of bl ood
17 fromthe veins of a recipient.

18 However, there are problens. W are
19 strict, we feel confortable, we feel that we are doing
20 the best we can in terns of ensuring the safety of the

21 bl ood supply but there are problens with the

119

1 requi rements for a biologic license. There are
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econom cs, regulatory burden, and ultimately it's al
financed in econom cs here and there.

First, our industry is a nmature industry.
We coll ect about 15 mllion whole blood units in the
country, and this has been flat for the past half a
dozen years. W collect about 2 mllion apheresis
pl atel ets. They increased about 5 percent between 2001
and 2004. And we hope to have better data about that,
in a new survey that DHHS is sponsoring through AABB.
But there is little if any prospect for further growh.
The manufacturers that make our assays, our tests, |ess
than 1 percent -- and |I'm being generous here, it's
|l ess than 0.1 percent -- of the revenue of Johnson &
Johnson, Abbott, Chiron/Novartis or Roche conmes from
bl ood. The profit margins for blood screening are way
bel ow t hose of the pharmaceuticals that those sane
conmpani es produce so their interest is limted.

The hospitals, and we had the little bit of
a discussion with a question with Dr. Triulzi here,

answered by "Dr. Marc," the hospitals are trying to run
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their business in best way they can under a sonmewhat
limted resource environnment in terns of healthcare.
So, blood is also a small expense in general for the
hospitals, less than 1 percent. About 5 to 15 percent
of patients are transfused but bl ood shows up in their
tabl es because it is the highest expense in the
| aboratory budget and that's where bl ood is placed.

The bl ood centers are all foundations.
They are not-for-profit. There are no investors, being
national |ike the Anerican Red Cross or local l|ike the
ABC nmenber centers. They work under |ow margins. They
have | ow reserves and so they have limted ability to
do thensel ves research and devel opnent. This graph
actually is one that we have published in the ABC
newsl etter every year for many years, is how the price
of a unit of blood, of red blood cells has changed over
the years. This is adjusted for inflation.

It doesn't matter if you can't see the
detail but each one of the things that we add, nay be
West Nile virus, NAT or bacterial detection or whatever

W ll increase the price a little bit to what it is

121
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today, a little bit over an average of $200 for a red
cell. | don't know how to conpare that to the $5, 000
for a dose of Factor VII-A. | don't know if Factor
VI1-A requires nuch nore work or investnent than what
we invest in a unit of blood.

But, the values that society, actually
manuf acturers attribute to themare very, very
different. And, because of that obviously the margins
of bl ood centers, they have been excellent in the | ast
three years. They are between 4 and a half and 5
percent, which is enough to reinvest but it's not
enough to sinply introduce totally new procedures that
will increase the safety, autonate nore or conputerize
donor history, and all the things that we all want to
do that would increase blood safety and woul d i nprove
what we do.

Il will try to go superficially about the
current menu of assays avail able for donor screening
just to nake a point so I'"mnot going to get into
details. There are two available platforns that are

commonly used by all the blood centers in the country,
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with small variation. One is provided by Otho, that
is, fromJ&. The other one is provided by Abbott.

And, they use sonewhat different nethodologies. And in
t he past, nost centers adopted a single platform They
were either an Otho center or an Abbott center. Mre
recently, because of a nunmber of issues that we are
going to see, there is a tendency to diversify in order
to ensure assay availability.

But if we | ook at the assays that are
avai | abl e, when you look at this chart, the bars in
yellow are the ones for assays that are currently in
use and are adopted. There is one for each platformin
the assay for hepatitis B surface antigen and there is
one assay that was withdrawn and there is one assay
that is noribund, that is, it should disappear in the
next few nonths because the manufacturer has the newer
assay and because FDA sets stricter standards of
sensitivity for hepatitis B surface antigen.

For core antibodies to hepatitis B, also
there are two assays that are remaining essentially in

use. Wen we go to H'V 1-2, we have today a difficult
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prospect. There is one assay that Abbott has deci ded
to renove fromthe market. The assay has been around
since 1985. They have anot her assay that they are
submtting for licensure but we don't know when and
how, and this is in the hands essentially of the
manuf act urer.

| think that it is inmportant that we
mention that the initiative cones fromthe
manuf acturer; it does not conme fromFDA to |license an
assay. The manufacturer will approach FDA and say |'d
like to have these tests reviewed and provi de the
clinical data. There are two assays in use for
hepatitis C, but, and there is only one assay,
nori bund, that is available in the market today, that
Is the Abbott assay for HTLV-1, HTLV-2. For reasons
that | hope M. Brian MDonough is going to discuss in
his presentation, Otho decided to | eave the HTLV-1
area, and Abbott has devel oped an assay but again we do
not know when this assay will be |icensed and avail abl e
for our use. Now, the nucleic acid testing is richer

and we have two conpani es conpeting, GenProbe and Roche
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and nost of the assays are avail able from both
compani es.

There are very few suppl enental tests
avail able on the market. There are still H'V Western
Blots. There was a discussion a little bit this
norning, they're old tests; despite being used as
suppl enental tests, they are | ess sensitive than the
screening test and I think their value is sonewhat
guestionable. And, but there aren't enough
suppl enental tests that would cover all the assays that
we use for bl ood donor screening.

So, the conclusion that | make after
examning this picture is that there are holes in the
testing layer of safety. And, ny question is, yes, we
are very safe. Dr. Dodd told us that the risk for HCV
HVis less than 1 in 2 million. But can we sustain
that if we proceed with the |ower interest of
manufacturers into those assays, the difficulties of
havi ng new assays introduced in the econom cs of the

syst enf?
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Among the holes are that there is a | ack of

FDA- cl eared additional nore specific assays. There is
sinmply no interest on the part of manufacturers to
submt for approval of those assays. | got a call from
a European conpany asking if we were interested, ny
menbers, in a confirmatory assay for HILV-1 and HTLV-2
that is manufactured in Europe and | actually suggested
to themto approach FDA and they told ne that they were
going to think about it because they estimted that the
total market was $600, 000 and they were considering if
it was worth a trip to Washington for a couple of
people in order to have this test exam ned and the cost
that it would be.

And if we go to the side of organ and
tissues, not all assays are cleared for organs and
tissues. Even if they are used for that, they are
essentially being used off-label. There are sone
requi rements that are hard to understand |i ke that

ti ssues have to be tested by NAT with individua
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speci nens, not pools like that is the routine that we
use, when the sane patient that is going to receive a

bone marrow transplant is going to receive dozens of

126

bl ood products that were tested by m ni pool .

And there are other things nore recently
t hat have occurred that | find hard to understand.
know that if you read the package insert for West N le
virus, both tests from Roche and from Gen- Probe, Chiron
and the test for T. cruzi, it specifically excludes
testing of cord blood specinens. Well, first | don't
t hi nk that anybody today woul d transfuse or would
transplant a cord bl ood w thout having tested the cord
bl ood or the serumrenoved fromthere or, for sure,
even if there is the serumof the nother w thout
passing for those things, because it would be
unt hi nkable. But, | don't think that blood from a baby
is that different fromthe blood froman adult, that
you woul d need specific clinical trials to allow these
tests to be used.

Dr. Leiby is going to talk | ater about
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18 parasites and we don't have confirmatory tests. W
19 don't have screening tests for nmalaria. W have one
20 confirmatory test for T. cruzi that is based on

21 anal ytic-specific reagents. And | personally have

127

1 concerns about this test because the antigens that are
2 used in your additional screening test and in the

3 confirmatory test are identical and | think that the

4 i deal confirmatory test uses different technol ogy,

5 different attributes, different approaches.

6 For bacteria we have the other nmjor issue.
7 W don't have an assay for product rel ease. The assays
8 that are on the market, they have never been vali dated
9 for product release. They have not been validated to
10 say this unit was negative at the tine it was tested

11 for bacteria. The assays were devel oped for quality

12 control and they are used off-label to define whether a
13 unit of apheresis platelets is suitable for

14 transfusion. But even if you | ook at every package

15 i nsert of every one of those assays, none of themtell
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us what is quality control, how you do quality contro
to nmake sure. The only thing that is a suggestion from
di scussions and fromways that, for instance, the
proposed rules are witten is that quality control here
woul d be testing 100 percent of the conmponent by that

test.

And, the avail abl e bacteria detection
assays are not appropriate for random donor platelets.
They are not pooled. And those are probably the nost
concerning of the products. They have received no
focus from manufacturing or attention or ways to do it.
There is a rapid-rel ease test but it's a redundant
test. It's a Virax (phonetic). It is test to be used
a few hours before the transfusion but it has only been
cleared for use of apheresis platelets that had al ready
been tested by culture and found negative.

And, when | discussed these with the
manuf acturer, they said, oh, no, the requirenments for
licensing it, and in any other way are so big that we

are not willing to go through it. They do not want to.
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15 If the other tests that are avail able on the market

16 didn't go through all these clinical trials, they don't
17 want to go the sane way and they're hoping that

18 of f-1abel use is going to provide themthe return that
19 they are | ooking for.

20 And, as were discussed here -- and Dr.

21 Benjamn is one of the major authors -- many of the

129

1 recent studies show that the sensitivity of currently
2 applied culture nethods is limted because of | ow

3 nunber of bacteria. Also, there the question why don't
4 manuf act ures submt assays currently available in other
5 countries for clearance in the U S., and the reasons

6 they give ne is -- and again | hope M. MDonough is

7 going to help us -- is that the |licensure of screening
8 tests costs an i Mmense anount of nobney. They say at

9 | east $10 million.

10 Conpl ex requirenments for very limted

11 markets, for instance, West Nile virus, if you were

12 going to test in cord blood or to do a cadaveric
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speci nen study when only a few t housand speci nens w ||

be tested every year, producing very linmted returns,

and for the clinical trials that, in which the inforned

consent process has been made stricter, and opt-out is
one of the issues, in the donor, even if the test is
bei ng used at the center, the donor has to consent to
the use of an unlicensed test, is very difficult to
manage, and our recent experience is that nore than 20

percent of the donors just say no, naking it difficult

to carry out those trials. And, particularly when
those tests are only applied to whole blood that is
nore restrictive; when they are apply to source plasng,
t hen you doubl e essentially the nunber of tests that
are used.

Regul ation is an issue that is raised by
t he manufacturers and there is concern. The current
environnent is risk-adverse because of the issues that
we all know and we understand the pressure that FDA is
under, that is, everybody tells themthat they have to

solve all the problens, the toothpaste, the pet food,
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or the Salnmonella in peanut butter. And obviously this
drives themto have low tolerance for risk leading to
very strict measures.

And essentially in our field there is
bl ood, there is the potential for one case, is
equivalent to a rule being set for that. Last few
weeks the cutoff for the Chagas assay was changed
because there was one case, positive case, that was
bel ow the cutoff, one, that had been set for the assay.

For West Nile virus we went to 120 days because one

131

i ndividual had, in a fewtests, a positive NAT after
184 days.

The manufacturers of tests, equipnent and
software, they are few and shrinking. There is limted
conpetition, higher prices, less innovation. The
st ockhol ders that fund those conpanies are focused on
short-termprofits, so, they limt R& testing and they
only push for test devel opnent after the regulator is

commtted to nandate the test. Gone are the tines when
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10 Abbott, for instance, had a hepatitis research program
11 in which they were | ooking for new anti gens and new

12 things. Today they are just waiting for FDA to say

13 somet hing at BPAC that will encourage themto invest in
14 that test.

15 And there is lowinterest in venture

16 capi tal because they have had difficulties in the past.
17 The history of oxygen carriers and pat hogen

18 i nactivation doesn't help. For the past 20 years, they
19 have been, or 15 years, trying for that and not a

20 singl e of those products has been brought to narket,

21 for a nunber of reasons, and, nmany even right reasons.
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1 And for these and other reasons, devices have been

2 introduced in the U S. five to ten years after they

3 were introduced in Europe and in other countries.

4 To close, | can say sone thoughts. | don't
5 know how to solve all those problens. | know we need
6 to plug these holes. W need to create new | ayers of

7 safety and we need to create alternative pathways for

8 approval or licensure of assays with a very limted
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9 market, for instance, the confirmatory assays.

10 The centers thenselves have to |learn howto
11 expand their activity beyond collecting red cells and
12 do other things that may increase their value to the

13 communi ti es and organi zations. W have to help

14 stimul ate conpetition anong manufacturers to bring

15 i nnovati on and we have to make transfusion nedicine

16 financially nore attractive for manufacturers of

17 products for transfusion nmedicine. O herw se,

18 everybody is going to run away fromour field; there is
19 no reason for themto be there.

20 And we need to overcone the inhibitory

21 effect that the recent U S. history of regulatory
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1 failures, the oxygen carriers and pathogen inactivation
2 have had. W need sone paradigmshifts. W need to

3 educate the consuners. W need public discussion. W
4 need to enphasi ze the benefits of transfusion. At

5 |l east in my case, |I'malive because of bl ood

6 transfusions and |I believe that many people are and I
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believe that they have a trenmendously inportant role in

heal thcare. W have to be able to comunicate to the
public also that when we are searching for new safety
nmeasures we are not saying that blood now is unsafe.
W confuse nessages and the public doesn't understand
that. They don't understand when we tal k about TRALI
that the bl ood did not becone unsafe today because of
TRALI. We always had TRALI. It is that now we are
addressing it. That's the victory. Wat they do is
just to add this to the list of things that are bad
about bl ood and to create nore concern and nore
difficulty. And we have to chall enge the precautions,
t he paral yzi ng precauti ons and ot her approaches that

i nhibit innovation. W need to encourage devel opnent

of evidence-based policies. Essentially, | think that

we have to believe that "The future ain't what it used
to be.” Thank you very nuch.

DR. BRACEY: Thank you, Dr. Bianco, for
t hat conprehensive review of the challenges that we

face. W often speak of the fragility of the bl ood
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supply but perhaps we should consider the fragility of
7 the blood system |In the interest of tine, we wll

8 take a | unch break now and anyone that has questions or
9 comments can entertain themwith Dr. Bianco. W wll
10 reconvene at then 1:15, or 1 o'clock, because we have
11 Dr. Wight com ng, so, quick lunch. Thank you.

12 (There was a break in the proceedings.)

13 DR. BRACEY: |If | could have your

14 attention, please. W would like to resunme the

15 neeting. And, we resunme the neeting with the

16 i ntroduction of a very special guest. | have the

17 pl easure of introducing Dr. Don Wight. Dr. Wight is
18 t he appointed Principal Deputy Secretary for Health.
19 He was appoi nted on Decenber 2nd of 2007. In that

20 capacity and as an Acting Assistant Secretary for

21 Health, he is the primary advisor to the HHS Secretary
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1 on matters involving the nation's public health and
2 sci ence.

3 He's al so responsi bl e for oversight of the
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U S. Public Health Service and its comm ssion report.
Dr. Wight's responsibilities also include planning and
execution of public health policy as it relates to
di sease prevention, health pronotion, wonen's and
mnority health, the reduction of health disparities,
the fight against HV, AIDS, blood safety and pandemn c
i nfl uenza planning. So he's indeed a busy man.

Prior to becom ng the Principal Deputy
Assistant Secretary for Health, Dr. Wight served as
the Director of the office of Occupational Medicine for
OSHA. As a result of his |eadership, OSHA now
recogni zes the inpairnment with drug and al cohol as an
avoi dabl e workplace injury. Dr. Wight has had
training in Texas -- the Great State of Texas, which
I"'malso from-- and he has cone here today to share
sonme of his thoughts about his new responsibilities
along with his continuing responsibilities in the HHS.

Dr. Wight?

DR. WRI GHT: Thank you very nmuch. It truly

is a pleasure to be with you today. As was nenti oned,
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ny nanme is Dr. Don Wight. |'mserving as the Acting
Assi stant Secretary for Health in the Departnent of
Heal th and Human Services. You can probably tell by ny
accent I"'mnot a local here. | amfromthat G eat
State of Texas and | spent the nmgjority of ny career
actually in the private sector, was invited to OSHA
four and half years ago as Director of the Ofice
Cccupati onal Medicine and then was selected to be the
Princi pal Deputy Assistant Secretary for Health. Just,
| think this is my third or fourth week on the job so |
truly amthe new kid on the block but it is a pleasure
to be here.

Let nme tell you that, first of all, say,
that | aminordinately appreciative of what you do, the
fact that you bring your nedical expertise, your
subject matter expertise to this group and to the
Departnment of Health and Human Services. And | say
that on behalf of not only nyself but of Secretary

Leavitt. You know, we rely on the expertise that each
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of you have. And, there are so many exanples of how
your expertise has really affected what we do at the
Depart ment of Health and Human Servi ces.

| know there are sone newconers to the
Advi sory Conmittee Board but | also know there are sone
| ong-serving ones. | certainly want to acknow edge the
contributions of Dr. Sandler here, who is exiting the
board, | understand, after six years of service. Dr.
Sandl er, we appreciate your work and your contributions
that you nade, the |eadership that you showed to this
group, and I know with you being just in Georgetown,
you're only a phone call away if we need additional
experti se.

Let me say that |'ve | ooked back. | amthe
new kid on the block and still have a great deal to
|l earn as far as learning what this particular commttee
has done and will continue to do in the future. | know
you' ve been very instrunental in |ooking at the
strategic plan that ny predecessor had you work on, Dr.
Agwunobi. M understanding is that that's still in the

vetting process and | hope to neet with you again at
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sonme of the future Advisory Commttees and see how we
can nove forward as far as next steps of inplenenting
the strategic plan.

I know that also nuch of the advice that

has conme out of this Conmttee has been very hel pful

for CM5 as it relates to several different issues. Dr.

Hol nberg has nade ne very aware of his concern as well
as the concern of the overall Conmttee as it relates
to bl ood supply and tracking the blood supply in the
m dst of a natural disaster and how we don't have a
good systemto do that. Certainly that's a big
chal | enge but one that we're open to | ooking at and
trying to find plausible solutions for. It becones
increasingly difficult in the budgetary tinmes we're in
but it's one we certainly intend to | ook at and
hopeful | y address.

| really didn't have a formal agenda to
talk to you today. | wanted to introduce nyself. |

wanted to make it clear that on behalf of nyself and

the Secretary of HHS that | am exceedi ngly appreciative

of what you do. W' ve counted on you in the past,
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we'll count on you in the future, and we could not do
the job we do w thout your expertise. Dr. Hol nberg

t hought that it m ght be appropriate that you nay have
a few questions for ne. Now, | hope you'll go gentle.
I"'monly three weeks on the job. But, I'lIl be happy to
entertain and questions and attenpt to answer any
guestions that you may have.

DR. BRACEY: If | could take the Chairman's
prerogative. One thing is that the Assistant Secretary
has had a nane that perhaps is not appropriate but the
nanme has been "The Bl ood Tzar," representing the
i ndi vi dual who woul d be the singular voice in this
nation for safety of the blood supply and the
availability of the blood supply. As structured this
is an appoi ntnent that at tines passes because of
political issues but the blood safety and supply issues
never go away. And so what is your perspective on
havi ng a conti nuous voice regarding availability and
safety?

DR. WRI GHT: Very good question. | think

one of the things | failed to nention to you is that |
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am actually a career enployee, a career federa
enpl oyee, not a political appointee. |f you | ook over
the history of OPHS, the Assistant Secretary for Health
is a political position, politically nom nated, and at
various times within the history the individua
directly under the Assistant Secretary, the Principa
Deputy, the job that | currently have, has been held by
a conbi nation of career and political appointees
dependi ng on the adm nistration and dependi ng on the
tinme.

| think if you | ook over the | ast eight
years certainly there has been sone transition from one
| eadership to another in the Assistant Secretary of
Health real mand there was a feeling overall that there
needed to be some consistency. And that's the reason
that this particular adm nistration decided to bring in
a Principal Deputy Assistant Secretary that was a
career individual, that would all ow sone consi stency
bet ween adm ni strations. So, for better or for worse
|'"'mhere to stay and hopefully can add a sense of

consistency to the Ofice of Public Health and Sci ence
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and be, provide a stabilizing force to that particul ar
of fice.

DR. BRACEY: Well, thank you, we certainly
wel come you. O her comments or questions fromthe
Conm ttee nenbers? |If not --

DR WRIGHT: Well, in closing again let ne
just again express my appreciation for what you all do.
| had an opportunity to | ook at your agenda and
i mredi ately felt how nuch of this can | listen to
because so many of the discussions that you have are of
vast interest. Unfortunately, the Deputy Secretary has
i ndi cated he needs nme at a neeting at 2 o' cl ock today
so I'mgoing to have to | eave you. But again ny
sincere appreciation for all you do. | |look forward to
com ng back and talking to this group and to share with
you -- | know one of the things that you would be
interested in is how are the recomendati ons, the
suggestions that conme out of this Conmttee actually
put into practice and utilized within the Departnment of

Heal th and Human Services. And | make a commtment to
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you to do that. So, thank you

DR. BRACEY: Thank you. Gkay. Then we

nove on to the presentations, continuation of the

presentations for the afternoon. Ch, yes, | see our
next presenter here. Qur next presenter -- | just
wanted to make sure -- is Dr. David Leiby. Dr. Leiby

received a BS in biology from Lafayette Coll ege, and
then an MS., and a Ph.D. in zoology fromOnhio State
University. So | hope he's not feeling too down about
Monday night's results. He has been a nenber of the
Nati onal Research Council. He also has been very
actively involved in the work of parasitol ogy, being
the Chief of Parasitology at the Bionedi cal Research
and Devel opnent Center of American Red Cross, and has
publ i shed extensively on risk related to parasites.
Dr. Leiby will discuss unnet needs on the horizon
mal ari a, babesia, Dengue and others. Dr. Leiby?

DR. LEIBY: Thank you very nuch. | don't
claimto be an Chio State alummi even though | got ny

Ph.D. there. M wfe is, though, and she was very
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di sappoi nt ed.

DR. BRACEY: Ckay.

DR. LEIBY: Thank you to Jerry and the
Committee for inviting me to speak with you today. In
the good faith of disclosures, as Roger alluded to
earlier, Abbott Laboratories provides funding to the
Hol I and (phonetic) Laboratory in the formof Center of
Excel | ence, and sone of that does indeed trickle down
to ny laboratory, and also | do sonme contract work for
Navi gant Bi ot echnol ogi es.

| got the title fromJerry asking nme to
tal k about unnet needs on the horizon, and he actually
gave nme, as you just read, a variety of agents to talk
about, those being Plasnodi umthat cause nal ari a,
babesia mcroti, which causes babesi osis, Dengue virus,
Dengue fever and Dengue henorrhagic fever -- see M ke,
i can do viruses -- and they |eft open "other" and I
didn't know what he really wanted ne to do with that so

| thought | would pick sonething on ny own so | picked
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chi kungunya virus. | think chi kungunya is very
topical. It's kind of fun to say, "chikungunya," and
nost of you probably know very little about it so if

you get sonme facts and stuff and figures you can take

that hone with you today, and if you're at a party this
weekend you can inpress your friends with your
knowl edge of chi kungunya.

What is inportant, though, as we tal k about
unnet needs, each of these agents I'mgoing to talk
about have an unnet need in a variety of different
ways. And I'mgoing to try to provide you sone data on
how t hese are not net but how they could be nmet in the
future or reasons why perhaps we struggle neeting them

And 11l start first with Plasnodi um which
Is the agent of human malaria. As many of you know,
there's four species of malaria, or the parasite
Pl asnodium P. falciparum P. vivax, P. nalariae, and
P. ovale that cause nalaria in humans. Recently there
has been a new one described, P. know esi, and which

now has been tal ked about as a fifth species that
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causes human malaria. It's not a new form of

Pl asnodium a new formof malaria. |t has been known
for quite some tine but what is a newin a paper that
just came out in Cinical Infectious D sease was the

fact that what has | ong been described as Pl asnodi um

mal ari ae cases in many cases nay in fact may be this
agent. And there's actually been sone genetic work

that shows the differences between these parasites.

So, | think you will see nore about this in the future.

This remains a concern for transfusion
medi ci ne because it's found inside red cells and |iver
cells, transmtted, as you know, by nobsquitoes,
primarily in the tropical and subtropical areas, and
has both flu-like synptons that include fevers and
chills and certainly worldwi de is a major concern,
heal th i ssue, public health problemthroughout the
world and certainly causes a | ot of disease and deat h.

Now, when we tal k about this as a bl ood

safety issue in the United States -- and | want to
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15 focus since 1998. And it's kind of nice, this is an

16 ol der slide but now that we're in 2008, it's alnost ten
17 years. In that timefranme there have been | ess than

18 five cases of transfusion-transmtted malaria, not very
19 many. And so the question arises why have there been
20 so few This is sonmething that we've had questions in

21 pl ace for deferred donors for many, many years. And it

146

1 rai ses the possibility that naybe the risk factor

2 guestions are actually doing a really great job and

3 we're not getting as many cases, although there have
4 been sonme studies even by the CDC s own adm ssion that
5 probably nore cases get through because of the

6 guestions than they actually pick up.

7 One m ght suggest there m ght be

8 denogr aphi ¢ changes, that we're not seeing as many

9 cases because the individuals who are now in the

10 country who are conmng into the country may not be from
11 those areas where they are getting actively infected
12 with malaria. Certainly in the seventies, even into

13 the early eighties, a lot of Vietnamvets were
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certainly inplicated in problens with malaria. W're
just not seeing that anynore.

But in either case these enpirical studies
to support what really is causing this decrease in
transfusion cases aren't really there, but what is
becom ng clear, though -- and | think Celso alluded to
this -- is the inportance that malaria is really

becomi ng nore of a blood availability issue as opposed

to a blood safety issue, which this Commttee is very
appropos to direct us to since it is on availability
and safety. So | want to | ook at that issue.

This is data fromthe American Red Cross
fromthe year 2000 through 2006 and this | ooks at the
percent of donors |ost due to various deferral
criteria. These are the three criteria that are
presently used throughout the United States where
resi dents travel and having had malaria. And what you
can see is arelatively few as far as percentage of

donors | ost were both residents and of course having
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had mal ari a but the nunber |ost continually to travel
has been increasing since the year 2000. And as Roger
al so nentioned on one of the slides, we're | osing

al nrost 100, 000 donors per year because of this
deferral. And | think -- and I'm going to provide sone
data, | think, that will support this -- Celso also
menti oned by and | arge these type of questions,

behavi oral deferral questions really don't seemto work
very well. And | think that's the crux of the issue

with Pl asnodi um and nal ari a.

148

To look at this in a broader sense at the
Red Cross for the last couple years we've been doing a
study to try to understand how effective these
questions really are, provide sone of that enpirical
data that's mssing. And we're using at this tine a
serologic test in the EIA that's devel oped by
Newivar ket in the UK. I1t's the sane test that the WK
actually uses to test donors who are identified for
risk for mal ari a.

One of the first things we wanted to do is
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we wanted to | ook at 3,000 nondeferred donors fromthe
G eater Chesapeake and Potomac region -- that's in the
Bal ti nore- Washi ngton area -- to try to determne the
background | evels of EIA how many fal se positives
there were, and then we al so wanted to | ook actually at
deferred donors from G eater Chesapeake, those who were
deferred for malaria risk and see if they're really
i nfected or not.

We did sone supplenmental testing through
PCR and RT-PCR.  This is an attenpt to identify donors

who actually we can differentiate the vari ous species

149

they m ght have. And | would say up front that is very
difficult and not very effective. By and large with
many parasitic infections as true of nalaria, babesia
as we'll see, and in T. cruzi as well, the levels of
the parasitema are so low. It has nothing really to
do with the sensitivity of the assays thensel ves as
much to do with the biology of the organisnms and the

agents. They're nuch different than viruses.
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And | ast we had a risk factor question in
whi ch we asked of our nual aria-deferred donors and this
has actually been a key conponent and actually has
poi nted out sone inconsistencies and sone of the
probl ens and sonme of the inconsistencies with the
current schene.

This is the data we have to date and what
we have is nondeferred donors on the left side. As
you'll see we initially tested 3,229 donors. Using
Newivar ket tests, 21 were initially reactive and 11 were
repeat reactive. So, you can tell that about ten of
those were probably likely false positives, weren't

really true positives at all.

150

What was interesting when we asked these
donors and got donor denographics on these 11, we found
with these nondeferred donors that we had tested at
random that at |east eight of those 11 either had had
malaria or had lived in an area in which malaria is
highly endem c. So, there are individuals in the donor

pool who have had nmalaria and it raises questions are
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8 t hose donors at risk for transmtting the infection.

9 And under the current process at which we screen donors
10 t hrough questions, those donors are not picked up.

11 Wien we | ooked at our deferred donors, thus
12 far we've tested close to 1500 donors, 21 are initially
13 reactive and 20 out of those 21 were repeat reactive.
14 You can see it's a fairly different nunber,

15 significantly different than the nondeferred donors.

16 And what's interesting about those 20 repeat reactive
17 donors, with the exception of one donor that was

18 deferred for having had nalaria, all the other ones

19 were travel -rel ated deferrals.

20 When we asked the question why were they

21 deferred or what risk were they or what was their past

151

1 risk, we found that each of these donors had a really
2 conmpl ex kind of history. And we found anong these 20
3 donors, they weren't just donors who have had travel,
4 they hadn't just gone to Cancun for a vacation or to

5 Luna, Mexico and then conme back and were deferred. W
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6 found out that they really had rather conplicated

7 histories. In alnpost all cases they had al so residence
8 in a prior period. Many of themas you can see in this
9 colum had also had malaria at sonme tines in their past
10 life. And it's really these donors, these who are

11 residents, and those who have had malaria are the ones
12 at greatest risk for transmtting the infection in

13 bl ood donors. In fact, in just about all the cases --
14 and | should have nentioned those five cases that we' ve
15 had since 1998 all involved individuals who are

16 residents who previously had malaria. [It's not the

17 travel ers, that |arge percentage which | showed you on
18 t he graph, that hundred thousand that are deferred each
19 year that are at greatest risk for transmtting

20 mal ari a.

21 O course the inplications then of deferred

152

1 and nondeferred donors, we have deferred and
2 nondef erred donors with past history of malaria
3 exposure and al so, as | already nentioned, the

4 nondef erred donors are not captured by the travel
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hi story.

Now, there's a |ot of question about what
these long-termantibody titers nmean. |In fact, sone of
t hese donors may be what is called sem -i mune, and
that's actually the relationship that's seen with nmany
I ndi vidual s who actually transmt infection. Those are
the ones who are sem -i mmune. They have inmmunity, they
show anti bodi es, but they still have the parasite
present in their blood system W don't know
conpletely the relationship, what these |ong-term
anti body titers nean to transfusion-transm ssion, and
that's largely because, in the next bullet, their
I nfection status remains unclear but what we do see is
that travel-related infections have really a m ni nmal
extrenely small relationship to the actual risk of
transmtting infection.

Now |l et ne shift gears here. | want to go

153

t hrough these four agents, since that's what | was

asked to do, so I'mgoing junp fromone to the other
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rather rapidly. Babesia is one you've heard about
three or four tinmes already today. And it's the agent
of human babesi osis, one you nay not have even heard of
very well, certainly not in this area in Washi ngton.
You can see there it's also in the red cells. It
sonmetime is mstaken for nalaria because it has a very
sim | ar appearance.

In the United States the primary agent is
babesia mcroti. There's another parasite, babesia
di vergens, in Europe, which causes human babesi osis.
As | already said, it'sinredcells and it's
transmtted by |xodes ticks, and those guys are down
here in the bottom These are the same ticks that
transmt Lynme di sease, also conmonly called deer ticks.
They also transmt several other agents, so, the ticks
t hensel ves can transmt three or four different kinds
of pathogens, sonetines nore than one of them It
causes flu and malaria-like synptons but it can be

extrenely fatal in the elderly, the i mMmunoconprom sed

and the aspl enic.
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| want to nmake it clear that as we talk
about risks and different diseases -- and this canme up,
too, with Roger's talk -- sonetines you deal with an
agent that occurs rather infrequently and has rather
di re consequences versus one that happens nore
frequently but can be treated. In nost cases babesia
is treated with antibiotics rather successfully but
there are many instances of elderly and the
I mmunoconprom sed getting severe di sease and dying. So
those are the individuals who we're really concerned
about .

["lIl up Roger a little bit and I'Il say
there's greater than 70 transfusion cases worl dw de.
This is just since 1979. And, there has been one in
Japan with a local variety of babesia mcroti found in
Japan, endem c to Japan. There's one in Canada. W
actually exported that case fromhere to Canada. Their
donor came to the U S., becane infected in the United
States, went back to Canada and transmtted the

infection. But all the other cases have been in the
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United States. [It's actually ten per year, Roger, so
you can up it each year by ten

There has been one possi bl e transfusion
case recently described last year, B. microti in
Europe. There is B. mcroti in Europe. |It's just not
wel | -studi ed or well-understood. And the recipients
varied quite a bit fromneonates to those 79 years of
age. So, it's an infection that affects al
i ndi vi dual s regardl ess of age.

Increasingly we're seeing nore fatalities.
| know within the Red Cross we've seen a couple
fatalities this year and there have been several | ast
year as well. There's also fatalities obviously
outside the Red Cross system So, this is becom ng an
agent that we need to be increasingly concerned about.
It's transmitted by both red cells and platelets. W
know its viability in blood products, both
experinmentally, in association wth transfusion cases,
is actually quite good. It's been shown to survive 21
days experinentally in blood, also 35 days in

association with sone transfusion cases. As al so has
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been alluded to before, there are no licensed tests.
There are no licensed tests; there are no

i nterventions, other than the question have you ever
had babesi osis and, of course, nost people respond
either no or | don't know what you're tal king about.

So, quite frankly, there's nothing being
done at this tinme to prevent this agent from being
transnmtted. And | think perhaps when Brian gives his
talk next we'll also get into sonme of the issues about
devel oping tests. In this case this is a very
geographically limted agent, found primarily in
northeastern United States, the upper m dwest and
perhaps the far west. How do you address -- and | know
the FDA has struggled with this issue as well -- how do
you address an agent that is geographically limted?
This is perhaps one of the first tinmes we have had to
be confronted with this type of approach. Do you do
regional testing? Do you do sonething else? And |I'm
going to cone back to that thought a little bit later.

W have, though, seen in sone of our

studies at the Red Cross that this continues to be a
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problem This is some of our data, and we've been

| ooki ng at approxi mately 2,000 donors per year in the
Connecticut bl ood region of the Red Cross since 1999.
In this columm you can see the annual percentage rate

I s about 1 percent of donors each year who are actually
seropositive for B. mcroti. So, it's quite consistent
with the Ievel of infection.

W' ve al so done sonme PCR in infected donors
to see if they also have the parasite and this
fluctuates froma high of 56, to sone years it's been
zero. But part of that has to do with when we get our
donors and the ability to test them W may test the
donor after they've already cleared parasitem a and so
we're only neasuring antibodi es whereas ot her years
we're getting at the peak of the curve and we're seeing
nore parasitem c donors. But the bottomline is the
donors are not only seropositive, they al so have
circulating parasites that |lead to transm ssion cases.

And we have al so been follow ng donors on
t hree-year cycles over the | ast several years, doing a

natural history study, initially funded in part by the
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CDC and we're | ooking at donors and testing them every

30 to 60 days | ooking at them by serol ogy, blood snear,

PCR, and al so hanster inocul ations, asking them
ri sk-factor questions and trying to understand the
rel ati onship between serol ogy and al so parasitem a and
also trying to see different infection patterns to see
if those hold for these donors.

At this point we have somewhere between 75
and 100 donors who have either enrolled or conpleted
this portion of the study. In about three-quarters of

the donors we see this typical clearance pattern of

this donor. First identified in July of 2000, they had

a fairly high IFAtiter, of 1 out of 52; a subsequent
bl ood draw, for them their titer had dropped but they
were parasitem c by both PCR and hanster. Wth
subsequent donations, the |IFA titer decreased bel ow
baseline, and at the same tinme we no | onger could
detect parasitem a by PCR or hanster

This is a very typical pattern of soneone
who acquires infection, devel ops parasitem a, the

i mmune response kicks in and the parasite is cleared.
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And for all practical purposes then this donor is clear
of the infection, and probably is not at any risk at

all for future blood donation. But presently as it is
now anybody who has had a history of babesiosis is
permanently deferred fromfuture donation, which is odd
because we don't do that for malaria.

W al so see different types of patterns and
this is one that | have actually ternmed -- and this is
actually what the next slides two slides wll be -- and
these are the ones |I'mnore concerned about, and those
are individuals who | think are chronic carriers. As
you can see, go through the sane kind of pattern early,
high IFA titer, 1 in 512, they're parasitemc, in this
case the donor was treated for babesiosis. Apparently
we no |onger see the infection or parasitem a but the
donor maintains a very high antibody titer for years.
W have probably 20 or 30 donors that we follow that
for a period of as long as we follow them for three

years or longer, maintain a high antibody titer.
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There was a relatively interesting case

which we worked on with the NIH, with Harvey Alter's

160

group, of a donor who, at NIH, had a persistently |ong
I nfection, a marathon runner and so forth, who actually
had a chronic case of babesiosis, didn't knowit and
i nfected several individuals. So, this can go on for
years and years and years w thout the know edge of the
I ndi vi dual

Now, this is one subject we found
particularly interesting. This was Subject 367,
79-year-old mal e, once again, simlar pattern, high IFA
titer, as high as 10 to 24 throughout nobst of the
period -- that's three years -- very parasitenmc early
on by PCR, RT-PCR, hanster, and also blood snear. He
was the only individual we have ever identified by
bl ood snmear. In order for himto be infected by bl ood
smear he nust have had a whopping infection

What was interesting, after his treatnent,
when we went to test nerely by standard PCR net hods we

saw that we only found himto be positive one nore tine
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by PCR but for all intents and purposes he appeared to
be negative. Wen we devel oped a nore sensitive and

specific RT-PCR, we found that other tinmes throughout

that sane period he cane up positive. So, here's this
proof that we have these individuals who have these
chronic infections, they have high antibody titers and
they never cleared the infection. And these are the

i ndi vidual s who are probably ones transmtting a |arge
portion of the infections.

When we | ooked at sone of the transm ssion
patterns in blood recipients in some of our studies,
agai n through the sanme study period, this is really
data revol ving around | ookback i nvesti gati ons, and
gi ves you the nunber of donors tested and you can | ook
at this all later in nore detail. Again the IFA
positives and the percentages were generally at around
1 percent; those tested by PCR had PCR-positive rates.
What we saw, though, is in the early parts of our

studi es when we were identifying these donors for the
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17 first time an we inplenented deferrals for donors who
18 were either |FA-positive or PCR-positive, we started
19 t aki ng those donors out of the donor pool, in

20 particul ar those chronic carriers who | just showed

21 you. And as we pulled those our over the year we

162

1 noticed not only did our PCR-positive rate drop but the
2 nunber of | ookback positive cases dropped to zero, from
3 5 out of 17, 3 out of 13, so that we haven't found a

4 positive | ookback through this method since 2003. So,

5 | don't have any enpirical data that shows that this

6 has direct inplication but suggests to ne that renoving

7 some of these chronic carriers fromthe donor pool is

8 havi ng a significant inmpact on bl ood safety.

9 Now, | want to switch gears for the third
10 tinme, talk about sonething a little different and that
11 is Dengue virus. Dengue virus is an arbovirus conposed
12 of single-stranded RNA. It's the etiologic agent of
13 Dengue fever as well as Dengue henorrhagic fever.

14 There's approximately 50 to 100 mllion cases of Dengue

15 fever per year in the world. That's a huge burden.
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16 There's al so several hundred thousand cases of Dengue
17 henmorrhagic fever. It's transmtted by npsquitos,

18 Aedes aegypti. There's a nice picture of the nosquito,
19 the fermal e nosquito taking a bl ood neal down bel ow.

20 There's four serotypes of Dengue, Dengue-1, 2, 3 and 4.

21 You can in fact get all four Dengue specie subtypes.

163

1 Each time you get one, you have immnity to that sane
2 subtype but if you becane infected with one, you still
3 can get infected with two. Once you get infected with
4 one and two, you can still get three and four. And as
5 has been suggested before, there have been transfusion
6 cases reported for Dengue virus.

7 The wor| dwi de distribution of Dengue, as

8 you can see, is throughout the southern part of Africa,
9 t hrough Asia, through South Anerica, and increasingly
10 up through Mexico and even into the United States. So,
11 at least the yellow part are areas with infested Aedes
12 aegypti nosquitoes. So, this is a concern that of

13 cases that we haven't seen in the United States but
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14 presents a problem of sonething that is likely to occur
15 and sonet hing that perhaps we need to address.

16 When we tal k about Dengue fever and Dengue
17 henorrhagi c fever, the characteristics, as you probably
18 know, are fever, headache, nyal gias, arthral gias and

19 henorrhagi ¢ mani festations. There's approximately a 5
20 percent case fatality rate and worldwide it's

21 considered to be a resurgent disease. There's about

164

1 100 to 200 cases introduced into the U S. each year.
2 These are individuals who cone to the country who have
3 al ready had Dengue. And there's al so now been

4 | ocal i zed transm ssion in the United States, which

5 first reappeared in 1995.

6 So, we do have transmission in the United
7 States from nosquitoes to humans. So, the great

8 concern is that Dengue is going to sort of explode or
9 actual ly nove through the country, perhaps |ike Wst
10 Ni | e but perhaps not, but the risk, of course, is

11 t here.

12 I f one | ooks at the cases of Dengue
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henorrhagic fever in the Americas since 1970 -- and
this slide conmes fromthe CDC -- reports by thousands
the cases in the seventies, eighties and nineties, as
you can see, the rather dramatic increase of the
current outbreak.

Now, there's a rather nice study that was

done by the CDC and Red Cross together -- it was by

Mohammed of the CDC and Sue Stramer at the Red Cross --

| ooking at the ability to detect Dengue nucleic acid in

bl ood donors in Puerto Rico, where there is plenty of
Dengue to be found.

This study was done during
Sept enber - Decenber of 2005, involved all bl ood
donations collected at that site. 1t was also

collected i mediately after the peak transm ssion

season so it was really set up to try to identify those

donors who m ght be infected of Dengue. And testing
was done using a NAT test for Dengue RNA and it was a

test by GenProbe and if they were positive, they were
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11 consi dered positive if they in fact were repeat

12 reactive.

13 And t hen suppl enental testing was done by
14 PCR to determ ne the actual serotype. And what they

15 found in this study was they tested over 16,000 donor
16 sanpl es, and out of that 12 were actually NAT-positive
17 or .07, where that comes out to be 1 out of every 1300
18 donors were in fact positive. Three of the 12 actually
19 | acked 1gG which suggests these are rather recent or
20 acute infections. Four even had quantifiable virus,

21 three were DENV-2, and one was DENV-3. And this

166

1 suggests that further on, actually three grew out

2 nosquito cell cultures as shown here. So, at |east

3 with these four individuals they have active virus

4 growng in themin the blood that was actually not only

5 nmeasur abl e by NAT testing but also through culture

6 met hods.
7 VWhat was inportant then was that when you
8 | ooked at sonme of the denographics of these donors they

9 didn't cluster in any one area in Puerto Rico and
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10 there's also no relationships with donor denobgraphics
11 thenselves. So, here's a threat that's in large parts
12 of the Arericas at this point. W know that there have
13 been cases transmtted by bl ood and we can al so

14 denonstrate in bl ood donors the nucleic acid and the

15 agent is actually there, which suggests this is a

16 growi ng probl em and one that we need to be concerned

17 with in the future.

18 Now, as | prom sed ny |last one to be

19 somet hing conpletely different for you, which is

20 chi kungunya virus or "chik-v." It was first identified
21 in Tanzania in 1953 so despite everything you hear
167
1 about this being sone new energing agent, |ike many

2 ot her agents we deal with, it's been around for a |ong
3 time. It just hasn't nmade its ways to the United

4 States so we haven't had any concern about it yet.

5 It's a zoonosis, primarily transmitted in
6 Africa between primates and humans, but in this case

7 we're going to see a little different Iifecycle set up.
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8 As | said, it's the etiologic agent of chi kungunya

9 fever, which is actually a Makonde word, which is a

10 Tanzani an dialect, or tribe, nmeaning "that which bends
11 up" and that actually refers to the fact that part of
12 t he disease or part of the synptoms or the result of
13 this disease is very severe arthritis so people are

14 bent in kind of funny ways.

15 It's primarily found in devel opi ng

16 countries, in Africa and Asia, transmtted by

17 nosqui tos, primarily by Aedes aegypti and to a | esser
18 extent Aedes al bopictus. And this will cone back as an
19 I nportant point because of the Italian outbreak I'l|
20 di scuss and al so because of the grow ng popul ati ons of

21 t he Aedes al bopictus, which is actually the Asian tiger

168

1 nosquito in the United States. It causes mld to

2 severe disease, with high fever, rash, painfu

3 arthralgia. The incubation period is three to seven
4 days, acute fever is days to weeks, and it actually
5 confers lifelong i munity.

6 Now, between 1952 and 2006 when you tal ked
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about chi kungunya, as | already alluded to, it

primarily involved countries in Africa, those in India

and in Pakistan, and other parts of Asia. This was the

known di stribution of chi kungunya. Al that changed
with the outbreaks in 2005 and 2007. And as | said
here, the awareness actually becane hei ghtened in 2005,
and largely as again with many of these agents it's
because for the first tine it actually appeared in
devel oped countri es.

Many times when these agents are found in
devel opi ng countries we tend to ignore them They
don't seemto have nuch public health inpact to us so
it's not sonething that a |lot of the larger countries
worry about. Now when it devel ops into one that's

found in devel oped countries, we begin to worry.

When it first appeared on the island, La
Reuni on, which is actually a French -- | don't want to
say col ony, whatever the appropriate word is --

departnent, thank you, French departnment -- and it
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actually turned out then that 40 percent of the

popul ation actually becane infected with the

chi kungunya virus. And so the French governnment becane

actively involved and nmade a |lot of effort to try to
stemthe tide of chikungunya.

More inportantly and actually nore perhaps
sinister is the fact that chi kungunya was descri bed
fromltaly as well, as recently as |ast year. There
was actually, | believe, an inmgrant who canme into
Italy with chi kungunya virus and that was transmtted
| ocally by nobsquitos, in this case the Asian tiger
nosquito. |It's also been nore in the news because it
has now become associated with nore severe di sease and
nortality. There has now been described transm ssion
fromnother to child, respiratory failure and actually
brain infections.

For a long time chi kungunya was thought not

to be a very serious disease, was actually even
descri bed as a beni gn di sease by sone individuals.

There was actually an interesting article in Science
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tal ki ng about it a couple weeks ago where it said that
in two years' tine they've | earned nore about

chi kungunya than they had in the past two decades.
Here again it's something that's in the forefront in

t he devel oped world now as opposed to the devel opi ng
wor | d.

And what they've also found is that the
recent outbreak may in |arge part be due to a point
mutation in the agent itself. Single amno acid in the
envel ope protein has changed. This |eads to a 100-fold
hi gher virus concentration in the salivary glands in
the nosquito so that which each bite they're
transporting nore of the viruses which nmakes infection
nore likely. As | said, the Asian tiger nosquito has
been inplicated and USAMRIID is actually, sone
I ndi viduals are | ooking at USAMRI I D s vacci ne. They
have a very ol d vaccine, at USAMRI I D, that shows sone

possibility that m ght be used in the future.

The reason why | tal k about the Asian tiger
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nmosquito, if you look at the map of distribution of
Aedes al bopictus in the United States, the Asian tiger
nosquito cane first fromAsia into Houston in sone
tires on a ship and then quickly spread fromthere.
And this is the current distribution. |It's kind of
funny how they seemto stop at the Virginia, North
Carolina border but apparently they got across sonehow.
And there's growi ng nunbers of these Asian tiger
nosquitos. So, the fact that the vector is here, nuch
like in Italy, poses the problemthat, nuch |ike West
Nile virus, we nay at sonme point see chi kungunya virus
in the United States.

So with ny last slide, just to sunmari ze

this up and maybe pontificate a little bit about where

| think we are and what needs are unnet -- and | know
Celso called it holes but I'Il do it alittle
differently. 1'Il say there are some chinks in the

bl ood safety arnor. |In sone cases, | think in the case
of malaria, | think the approaches we use are

m sdi rected approaches. Malaria -- and |I've said this

172

file:///D]/Meeting/010908tt. TXT (181 of 380) [1/28/2008 1:26:19 PM]



file:///D|/Meeting/010908tt. TXT

=

10

11

12

13

14

15

16

17

18

19

20

21

in the past, | think -- the |ong-standi ng approach was
to use questions in order to defer donors. And this is
an old policy that we continually amend by addi ng new
guestions, whatever is the latest outbreak. 1In the end
It really affects blood availability and has not done
much for bl ood safety.

Then there are those that are indeed unnet
chal | enges |i ke babesiosis, 70 sonme cases at this
poi nt, new cases every year, is in deaths, but at this
time we're not really addressing the issue. Wy we're
not doing it is really a conplex issue. As | said, |
think Brian mght get into this. It is interesting,
manuf acturers are developing a test that may not have a
uni versal market. It may have a regional market. It
maybe for one that doesn't appear to be as serious as
like H'V but these are the questions that we actually
need to address.

And also in chinks -- and this is also
going to be a chink, I think -- is newy energent
agents. How can we predict what will be the new

energent agents? Can we predict? Were will they cone
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fron? So, | really think it's time to think "out of
the box." And what it really neans is the existing
nodel s are ineffective. And what | mean by that is the
nodel s that we've applied before have |argely been for
viral agents, largely for viral agents that are spread
across the population, so, it was easy to just

i mpl ement a new test, test everyone and we increased or
ensured bl ood safety. At this point with regionalized
agents, even if chikungunya arrived in the United
States, you've already seen it may only be limted to

t he sout heastern part of the United States. So, we may
deal with geographical issues. W my deal with
popul ati ons of individuals who are at greatest risk for
transmtting infection.

So, we have to conme up with -- | know the
word's popul ar, paradi gm but we have to conme up with
new paradi gns i n new approaches. And that's why | said
at the end we have a need for novel approaches. This
may include agent-specific interventions. W may have
to tal k about pathogen reduction. O course, that's

why we're all here. And another option is | ook at
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mul ti pl exed proteom cs, sonme way of putting tests
together in groups as opposed to having individual
tests for each agent, having a broader |ist of agents
that can be screened by one assay.

And | should be negligent if | didn't
acknow edge sone of the individuals who worked with ne
on these studies, at the Holland Lab, Laura Tonnetti
and Megan Nguyen; the Red Cross region, who does | ot of
wor k on babesia, Richard Cable, Stephanie Johnson
Russel | Mel med, and Jonat han Trouern-Trend; and the
staff over at Chesapeake & Potomac, who works on
mal ari a, Joan G bble, Tam Goff. Thank you.

DR. BRACEY: Thank you, Dr. Lei by.
Questions or comments fromthe Commttee nmenbers on
this? Yes, Dr. Kl ein?

DR. KLEIN. David, thank you very nuch.
You tal ked about regionalized approaches but | woul d
poi nt out, as you know only too well, that the case at
NI H of transfusion-transmtted babesiosis was froma
donor who acquired it in the New Engl and regi on, and

certainly the Canadi an case as well. So not only do
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agents nove by nosquito but they nove when peopl e nove
as well. Do we have any idea about the nobility of
bl ood donors and what kind of a potential risk this
m ght be?

DR. LEIBY: Harvey, you point out a very
i mportant point. | nmean, that's why | said, there has
to be thinking "out of the box" and these raise sone
very difficult issues not only with the blood donors
but bl ood products nove, too. Blood products that are
collected in Connecticut may be shipped to a nonendenic
area across the country and transmtted. | don't have
t he answer about how often bl ood donors nmove. | would
think in general with the general popul ation, being a
very nobil e popul ation, that bl ood donors nove quite
frequently.

| nmean, how many people in here can say
they're actually natives of Washington, D.C.? Probably
not very many. And, so, we as a population tend to
nove and go other places. And so when you're dealing
with inported infections in sonme cases or ones that are

fromregionalized areas in the United States, in which
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they' re endemnmic, addressing themis extrenely
difficult.

DR. BRACEY: Dr. Benjam n?

DR. BENJAMN. Dr. Leiby, you nentioned
the problemw th regional infections but | guess we
shoul d al so di scuss infective agents, the risk with
sel ective conponents. W' ve inplenented Chagas di sease
testing based on essentially seven transmi ssions in the
U. S., caused probably by platelet products. W have
yet to show any evidence of transm ssion through
| ookback study by plasma or packed red cell products;
yet, we are testing, we're doing universal testing for
Chagas disease. |I'msure there will be other
conmponents where the sel ective conponents show
I ncreased infectivity and again there will be little
i ncentive to devel op assays for universal testing when
the risk isn'"t with universal conponents.

DR. LEIBY: You're correct, Richard. |
mean, |'ll argue with you -- and we've al ready done

this before -- we think T. cruzi is probably also
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transmtted by red cells, but you' re exactly right, the

seven cases are likely inplenented or a target or

i nplicate platelets although there have been whol e

bl ood transm ssions as well. | nean, you can meke the
sanme kind of argunent with babesia or malaria,
organisns that live in red cells, primarily a red cel
problem certainly with red cells and platel ets.

I think your question and Harvey's question
just show sone the conplexities with sone of these
agents, and that's what | was trying to point out that
the old thinking, which is nerely just to get at viral
i nfections that spread across the broad expanse of the
country with popul ation, was very easy to test everyone
universally. Now we're getting into questions, |'m not
sure if it's because the agents are nore difficult or
because we have whittl ed away the easy ones and now
we' re addressing the ones that are nore difficult, the
guestions becone nore difficult. And I think in the

end the solutions probably beconme nore difficult as
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well, trying to piece together what is the best
strategy, nost cost-effective strategy, and so forth,

all the topics we discussed this norning.

178

DR BRACEY: Yes, Dr. Ransey?

DR. RAMSEY: Thanks. Wth regard to the
restrictions on travel related to nmalaria has there
been any consideration of elimnating the travel
restriction on Latin American travelers because of the
risks of malaria in those returnees is vastly | ower
than from Africa, for exanple?

DR. LEIBY: The FDA had a workshop -- and

Jay can correct nme -- that was | believe 2005 or '6?
DR EPSTEIN : ' O06.
DR LEIBY: It was just on malaria and it

di scussed many of these very issues. And that's a
topic that cones up quite frequently because if you
| ook at the CDC data as far as malaria cases in the
United States, and let's use nalaria cases in the U S
as a marker suggestive of what's going on as far as

transfusi on-transm ssion. The malaria cases in the
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U S are alnost by and large all fromAfrica. They are
not fromas you say Latin America and certainly not
fromtravelers that go to Latin Anerica. By and |arge

our deferrals are for individuals who go to Latin

179

Anerica and exposures there, so if there is a way I
would think to elimnate travel -rel ated deferrals, that
woul d go a long way to increasing availability with
havi ng very mnimal inpact on safety. Jay m ght argue
otherwi se but |I think travel questions in general, if
you could really focus | think on residency as well as
t hose who had past nalaria you could cover al nost a
hundred percent of those who are at risk for
transmtting infection.

DR. BRACEY: Go ahead. Dr. Kuehnert?

DR. KUEHNERT: | just wanted to ask, why do
you think the fatality reports due to babesia are going
up? Because at |east in Connecticut the prevalence is
t he sane.

DR. LEIBY: That's a good question as well.
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16 In part it mght be the practice of where the blood is
17 going, as the population is becom ng nore elderly so

18 that nore elderly individuals are getting transfusion.
19 Many of these cases that we've seen are individuals who
20 are in their eighties or seventies who are nore at risk

21 or susceptible for infection. Babesia is not in
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1 essence to limted to New England. It is slowy -- its
2 geographic range is increasing. |t has been described
3 in New Jersey and | would venture to guess it's

4 probably in Connecticut as well. It's a quote | always
5 use and | like it but it's froma guy at -- | think

6 Andy Spi el man was at Harvard, right? Yes, he was at

7 Harvard. He's now passed away but he was a very

8 wel | - known infectious di sease guy who worked with ticks
9 and he al ways described that, "Lynme di sease noved on

10 the wi ngs of birds and babesia on the backs of mce."
11 And it has to do deal with how they pass through the

12 ticks and are able to transmt the infections. And

13 actually the ticks that attach to birds can contain

14 Lyne di sease, so Lyne quickly noved across the country.
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Wth Babesia, because it doesn't pass through that
stage that's on the birds, it has to go on the backs of
these snmall white-footed mce. But slowy but surely
babesia is widening its range. | nean, it originally
started in the islands off New Engl and, noved into
Connecticut and then throughout New Engl and. So part

of it, too, is probably recognition. There have nmany

181

cases where babesia was m sdi agnosed as mal aria. Now
we actually have the opposite occur as well. And, so,
| think physicians are |ooking for that possibility of
babesiosis and | think public health and education are
getting better at it, too. But, those are all things
that really should be studied, just not ne
pontificating.

DR. BRACEY: W probably need to -- well,
Dr. Epstein, you want to go ahead and comment and then
we'll need to nove on to the next speaker. Dr.
Epstei n?

DR. EPSTEIN. Yeah, well, | just wanted to
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make a general comment. | don't really want to debate
the specifics of any of the issues such as malaria but
just to point out that, you know, the FDA is aware of
many of the current limtations of our systemand it's
why we have been hosting a series of workshops to try
to get our arns around the current issues and our
current understandi ngs, which have, after all, changed

over tine.

| nmean, many of the policies that we're now

debating were well-accepted as the best that we could
do at the time that they were instituted and our
under st andi ng of things has evol ved, as, you know,
better epideni ol ogi cal work has been done, donor

fol |l ow ups, |ookbacks, et cetera, and that our basic
perspective is that we're interested in new i deas and
we have a m ndset of being highly proactive about
scientific opportunities, for exanple, the discussion
that we had at the mal aria workshop about how to use
serol ogical testing and that there is an initiative

within the FDA, that's called Critical Path, where we
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12 seek to apply research effort to solve the underlying
13 probl ens that woul d enabl e regul atory paradigns to

14 advance.

15 So, you know, the bottomline here is that
16 we do have an open mnd to new concepts but we al so, |
17 thi nk, m ndful of the remarks by Professor Roberts,

18 we' re bal ancing a set of conflicting principles as we
19 try to nove forward with, you know, the best answers.

20 DR. BRACEY: In line with the comments of

21 Dr. Roberts, we are obligated to | ook at the cost of

183

1 these interventions and our next speaker w || address

2 econom ¢ factors of test devel opnent and

3 I npl enentation. Qur speaker is Brian MDonough, who is
4 Vi ce President of Worldwi de Marketing, Ortho dinica

5 Di agnostics. He has spent the majority of his

6 prof essi onal career in blood center managenent in both

7 i ndependent and Red Cross centers and he has a wealth

8 of experience and we | ook forward to your presentation.

9 DR. McDONOQUGH: Thank you. M disclosure
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Is that the follow ng comrents do not necessarily
refl ect the opinion of ny conpany, Ortho Cinical

Di agnostics, but | do have their approval and support
for the expression of these comments.

My presentation to you is broken up into
really four parts. One, | want to |ay a fundanental
common under st andi ng, | guess, of how bl ood centers and
public conpanies are both simlar and how they are
different, and, nunber two, by way of exanple, with
di agnostics, | want to give you a perspective of what
we refer to as market attractiveness. And in the third

section, I'Il go beyond diagnostics to tal k about a

184

br oader subset of conpanies that support the
transfusi on nedicine industry and then finally sone
summary comments with sone thoughts about how goi ng
forward our respective worlds mght begin to change in
some of our behaviors in the way we nake deci sions.
Anybody can go online certainly to these
bl ood centers and to any conpany and | earn what their

focus and/or their mssionis. And, this is an exanple
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of four different bl ood systens operating in the United
States. The simlarity is rather coomon. Most all of
themwant to provide quality products, they want to
provi de bl ood conponents and rel ated services and they
want to do so on a very cost-effective basis.

Simlarly, if you | ook at public conpanies
like my omn, Otho, we all have simlar vision
statenments or mission statenents. W want to provide
hi gh-val ue products and services that support
custoners' mssions to save and inprove lives and to
hel p manage and perhaps reduce the overall cost of
heal t hcar e.

So, on the surface it would appear that we

185

are collectively enbracing the concepts of bl ood
safety, of quality products, and cost of treatnent, and
| think that is true. But, there are, | would submt
to you, some underlying business drivers that set us
apart and separate.

For exanpl e, nost blood centers strive for
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what we would refer to as self-sufficient. They want
to be able to provide 100 percent of all the products
that are required by the hospitals or the communities
that we serve. Public conpanies are driven by the need
to consistently grow year after year after year. You
m ght even refer to it as an insatiable driver. Blood
centers tend to operate in a nonopolistic way, and I
refer to themin large part as a public utility, nuch
|i ke the water conpany or the electric conpany or
others. But, public conpanies of necessity and by
design and desire are conpetitive. Blood centers
strive to be | owcost providers, again following this
utility nodel, but conpanies want to, what we refer to
as sell at fair val ue.

Bl ood centers by and large -- and there are

186

some not abl e exceptions in the world, and particularly
in the United States -- have a limted focus and
expense in R&D. Public conpanies, on the other hand,
have a very significant focus and expense in R&D. And,

finally, blood centers are accountable to either a
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national authority or a local board of directors and
public conpani es are obviously accountable to
shar ehol ders.

So, ny summary of these differences is in
these follow ng statenents: | think blood centers
exist to neet the needs of community hospitals and
thereby remain financially viable; again, the public
utility nodel. Public conmpanies exist to neet the
financial needs of shareholders and strive to remain
"m ssion viable."

Now, |let me segue into the second section,
which has to do with market attractiveness. This is a
slide provided by Mke Busch. W' ve seen severa
exanpl es of this of how over a period of tineg,
certainly from1984 to the present, the overall risk of

the bl ood supply of infection due to transfusion has

187

been effectively reduced.
We also saw this slide from Cel so earlier

and |'ve added sone circles down at the bottomjust to
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hi ghl i ght those years in which a new assay was

i ntroduced to the market, that is to say, in those
circled years blood centers began to test for an agent
that they didn't test for before. |In the intervening
years on Celso's you will see that there are HCVO 2
tests and so forth. Those were inprovenents on the
exi sting assay and the market didn't really grow as a
consequence of that.

So, you'll see in blue these are
essentially the serology assays. |[|'ve highlighted one
in green, which is a serology assay whi ch was
I ntroduced ex-U. S, but all the others were in the U S.,
and the pink are two periods of tinme when we had NAT
introduction. In ternms of market attractiveness, both
the P-24 antigen and the HCV antigen were essentially
dropped fromthe nmenu of offered products as a
consequence of NAT.

So, when you consider that and you | ook at

188

the entire tineline, at least fromthe point of view of

t he serol ogy market, fromthe period post-1990 through
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2007, you wouldn't say that this represents a very
attractive business opportunity. Certainly fromthe
poi nt of view of NAT, its introduction in late '99 and
2000 and augnmented with West Nile virus in '03 has been
a strong addition and, in fact, | think this graph or
chart represents well, this would represent the bl ood
communi ty's perspective of the diagnostics market. O
the 80 sone mllion donations that are tested
wor | dwi de, the total cost for that from providers is
about 1.4 billion. 1t's worth noting or commenting
that the NAT market, which now represents slightly nore
than 50 percent, is only about seven years old so from
year 2000 to the current time, $700 mllion of new
expense has been nmet by the bl ood industry.

This is how we see the in vitro diagnostic
mar ket, and you can see on the | egend at the side that
there are a nunber of different conponents to this,
clinical chem stry, endocrinology, infectious disease

I s separate from donor screening, oncol ogy, et cetera.
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It's about $34 billion. But to highlight the relative
perspective of the donor screening part of the total
wor |l dwi de |I'VD market, it represents about 3 percent.
Interestingly, this has been a common percentage for
the | ast two decades.

Now, when conpanies |like ours -- and
incidentally, let nme say that this data does not
represent exclusive Otho data. It is publicly
avail able data if you know where to dig for it. So,
this is a conposite of data. 1VD conpanies | ook today,
at least in '07, and see a 34 billion dollar market.
And you can see the relative size of NAT and serol ogy
for donor screening. By 2013 it appears to us that
this market nmay grow to as nuch as 60 billion with a
very significant increase in what we refer to as new
bi omarkers. 1'lIl make a few comments about that in a
nonent. But, in general we see a significant increase
in just the rest of the nondonor-rel ated market,
growing from32 billion to 42 billion over this period
of tine.

Now, let's take a slightly different
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perspective of this and let's assune that in 2013 this
total diagnostic market | ooks Iike a 60 billion dollar
market. And the issue is, what does this |look like to
two different conpani es, General Electric and Sienens?
Fromtheir point of view, the entire market grows not
just from®60 billion but to 120 billion when you add
their current business and the future growth of their
busi ness in imaging.

And on top of that, when you add their
current and future growth business in the area of
i nformati on technol ogy, fromtheir point of viewthe
entire diagnostics/imaging/information technol ogy
mar ket | ooks |ike $185 billion. So, the fundanental
guestion is, where do we think that these conpanies
will |look and invest for their future growth
opportunities?

Let ne take this slightly different point
of view. This graph represents a fairly typica
portfolio managenent graph used by many conpani es and
It attenpts to chart the reward versus risk or the

rel ative probability of success of introducing a new
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product. And in this exanple | will use sonething
called X-test, where a conpany has done an
i nvestnent-ri sk analysis and the sunmary statenments are
that the health risk is well-docunented and under st ood,
at least fromthe point of view of the conpany, that a
standard of care for inplenenting this new assay woul d
appear to pertain, that there has been a regulatory or
national, in sone cases, funding authority assurance of
action, and this particular conpany believes that they
can be first to market, which is a fairly significant
advant age.

What can happen -- and we take risks for
t hese kinds of outcones -- is that after the test has
been | aunched, the standard of care has not been
persuasive, at least not on the tineline that was
originally projected. Despite the evidence of health
ri sk, the market | ooks for ways to mininize adoption,
something | think Brian will talk about later, in cost
utility analysis, and in sonme cases the regul atory
and/ or funding action can be del ayed.

Now, again this is a natural consequence of
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any conmpany that's investing in the future of its

busi ness and we take these risks. Wat is different
today or what | want to convey to you is that today
there's a significantly higher |evel of conpetition for
t hese investnent dollars than there has been in the
past and that fromthe point of view of diagnostics
conpanies the relative risk of tests for the donor
screening market carry a higher risk profile of
adoption than they did in obviously the 1980's.

So, going forward conpani es have to | ook at
their investnent in a test, in this case, for
"infectious disease Y," agai nst other conpeting
interests in four nmajor fields of future interest --
cardi ovascul ar, netabolic and oncol ogy and henat ol ogy
di seases. These are the four big areas, particularly
cardi ovascul ar, netabolic and oncol ogy, where that
wedge of the pie on one of the graphs |I showed earlier
of a 17 billion dollar growh over the next five to six
years is expected to cone fromthose particul ar areas.

So, in terns of market attractiveness, on

t he one hand we have donor screening, which Cel so
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earlier identified as being |ow gromh. There has been
over a period of tinme discussions about the possible
elimnation of HBSAG in favor of individual NAT
testing, the possible elimnation of NHBC or core
testing and perhaps even syphilis, and today we begin
to hear and face nore realistically the probability of
sel ective screening strategies, whether it's over a
period of tine or whether or not it's for specific
conponents.

Contrast that to what the market |ooks |ike
for these new biomarkers. And | think Henry, Hank
Nor dhof f, who is the CEO of GenProbe, said this best on
a TV show. He said all the new bi omarkers and the
driver behind the new bi omarkers, the outcone is that
earlier detection neans earlier intervention and that
produces better clinical outcones for patients.

This is what we consider to be a
hi gh-growth area. There are a nunber of new markers
targeted for early disease diagnosis and intervention.

These markers do hel p predict di sease progression and
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they help identify patients in advance of overt disease

mani festation. So, in ternms of market attractiveness,
this conpetition for dollars that have been heretofore
I nvested in infectious disease testing for donor
screening are facing sonme other very pressing nedica
opportunities in the world of general healthcare.

So, in an overall way | suggest to you that
| VD conpani es are facing a shift, | think, comensurate
wi th much of where healthcare is going, and that is
away froma focus on pure | aboratory efficiency and
hospital s and bl ood center-focused in terns of our
mar ket and nore towards di sease-based interventions for
currently unmet nedi cal needs, focusing on clinical
out cones driven by health econom cs and a nore patient
and physici an-focused orientation. So, consequently if
you see di agnostic conpani es behaving differently, it
is by design that we are doing so.

Now, | et me segue to beyond diagnostics in
this exanple. This is a |list of conpanies that | have

put together froma sinple review of conpanies that
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20 have undergone sonme form of corporate structure or

21 change in the |ast three years. Here are a couple of

195

1 reasons why conpani es go through corporate change. On
2 the buy side a conpany will attenpt to buy another

3 conpany because they want to increase market share and
4 that let's themin sone cases | everage existing

5 overhead costs and drive down their cost per units.

6 They may buy a conpany because they want access to

7 intell ectual property. They may buy a conpany because
8 there's a strategic focus shift and they want to be

9 nore broad-based than they have in the past and/or they
10 want nore what we refer to as channel -reach access, buy
11 anot her conpany that can reach nore custoners than our
12 current channel, which represents a growh opportunity
13 for us, and also there are a nunber of conpanies that
14 are bought sinply because a group of investors believes
15 that they can take this conmpany, manage it nore

16 effectively, and then turn it around and spin it off

17 for nmore profitability.
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18 On the other hand, reasons to sell or
19 nmerge, well, one, sone conpanies sell a conpany or a
20 division of a conpany to divest what are called "dogs,"

21 that is, nonrevenue or nonprofit produci ng segnents of

196

1 their business. You may sell also for strategic focus.
2 You are too broad-based and you want to narrow your

3 focus and go for deeper penetration. You may sell to
4 generate cash or sell a portion of your conpany to

5 generate cash for debt or investnent and again

6 channel -reach and access for those reasons.

7 So, let's go back to this, and let me give
8 you two exanples. One that | find very interesting is
9 the group in the blue box. Once upon a tine, up to
10 perhaps two to three years ago, | have at | east known
11 Haenonetics as a bag and plastic bowl manufacturer,
12 pure-play conpany in the donor screening nmarketpl ace.
13 But over the last three years they've now acquired
14 three different software conpanies, IBM Infonale and
15 5-D, and one other small conpany with a nedi cal device

16 to broaden out their focus of existence in serving in
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t he market.

Anot her one is Sienens. Probably unknown
to nost everybody here but Sienmens is now probably the
| ar gest di agnostic conpany in the world. They

certainly are the nunber one narket sharehol der of

197

i mmunodi agnostics in the world and they have done so
t hrough the acquisition of certainly these three
conmpanies. O interest to this audience is that only
one of these conpanies that Sienmens has acquired has
any assays in the donor screening market and they
represent |less than 1 percent market share.

So, it's not likely, in ny judgnent,
anyway, that Sienens is going to continue to invest a
significant anmpbunt of noney in infectious disease
targeted for the donor screening market. That's not to

say they're going to exit it entirely but this 70-plus

billion dollar conmpany, which is nmuch broader than just
di agnostics, | think has nore broad-based interests.
And, to a |l esser or greater degree -- and you can read
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15 for yourselves every week that there are a nunber of
16 di fferent conpani es that undergo these kinds of

17 changes.

18 So, sunmary nessages. Nunber one, |'ve
19 given this presentation or a version of it severa

20 times and invariably people say, so, Otho is getting

21 out of the donor screening business. This statenent ny

198

1 conpany does agree with -- Otho is not exiting the

2 donor screening business. W did drop an assay from

3 our nenu or will be dropping an assay from our nenu of
4 products and followi ng an alternate busi ness nodel but
5 we are not exiting the donor screening business.

6 But, nore broadly, I do want to say that

7 suppliers do remain interested in the transfusion

8 medi ci ne market. \What we have to understand is that

9 there is now greater conpetition for the R& dollars
10 and that the profile of the transfusion nedicine market
11 creates higher risk relative to return conpared to many
12 of these other opportunities, again, lowto no growth

13 and, nunber two, a fairly significant anmount today of
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anbi guity around what technol ogy needs does the
I ndustry need and/or want to adopt.

So, what can you do? From our point of
view, if and when the need for a technol ogy
i ntervention occurs, it's inportant to generate
consensus on requirenents and include and conmuni cate
with suppliers. And a good exanple of that is how West

Ni | e and bacteria screening have been nanaged in the

199

U S. Bad exanples of that are CID and pat hogen
reduction. And it actually occurred to nme in the | ast
day or so since | have said this that actually these
may not be bad exanples, they may be good exanpl es of
nonconsensus.

Nunber two, it's going to be inportant to
define and comruni cate expectations for inplenmentation.
If it's the expectation of the market that a particul ar
di agnostic will be used in all of the donors or subset
of the donors or subset of the products, that's

i mportant information for a diagnostic conpany to have
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12 to make the decision about whether or not they can neet
13 there and invest in such a product.

14 And, finally, in contrast to the history, |
15 t hi nk, of the transfusion donor screening business in
16 the United States, whether official or not, heretofore
17 it's in large part been the practice that when a test
18 i s devel oped, we'll inplenent it broadly when both

19 manuf acturers have the test. That creates risk for

20 di agnosti c conpani es.

21 So, | would suggest that if a need is

200

1 identified, if it's been clearly comuni cated and

2 understood that there is a specific anmount of adoption
3 that can be expected by the market, then the market

4 shoul d be prepared to act with first supplier approval
5 because there are certain advantages that accrue to

6 that and that hel ps nmake the business case obviously

7 for a conpany that wants to invest and stay invested in
8 this market.

9 So, what should you expect? On one hand |

10 t hi nk you m ght expect over tinme sone increased
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11 supplier consolidation serving the transfusion nedicine
12 mar ket. You m ght al so expect sone suppliers to target
13 R&D dol | ars towards ot her growth opportunities and the
14 consequence of that is likely going to be less or fewer
15 new t echnol ogi es devoted to the transfusion nedicine

16 mar ket. And you m ght al so expect sone hi gher prices
17 over tine.

18 Qpportunities, there are a significant

19 nunber of startup conpanies that find the transfusion
20 and bl ood bank market attractive, conpanies pronoting

21 RFI D, point-of-care tests, mcro-array. Defined and

201

1 wel | -characterized opportunities that represent froma
2 conpany's point of viewlowrisk are also great

3 opportunities, and here again the exanple is West Nile.
4 Mar ket consolidation can bring stabilization. A fewer
5 nunber of conpetitors in a nongrowh market is better
6 fromthe conpany's point of view and | think actually
7 better fromthe bl ood center's point of view

8 And, finally, the small custoner base of
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9 donor centers throughout the world is really very

10 attractive. In nost of the diagnostics area we have,
11 our custoners nunber in the thousands. In the donor
12 screening arena, in those 87 mllion donations, there
13 are |l ess than 1,000 custoners and about 200 customers
14  worldw de represent about 70 percent of the purchasing
15 power. So, it's a relatively small market and custoner
16 base to be able to manage; and therefore, as | say

17 again, it is very attractive, particularly for

18 conpani es who have new technol ogies to bring, again,
19 RFI D applications, point-of-care tests, et cetera.

20 So, that was ny last slide and | sinply

21 wanted to say that these represent again the

202

1 perspective of an individual who has worked on both

2 sides of the aisle and these do not necessarily

3 represent the perspective of ny coll eague conpani es but
4 it is a synthesis of what | have been able to extract

5 and review from comonly avail abl e docunents and

6 records fromthe industry and is just presented for

7 your information. Thank you.
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DR. BRACEY: Thank you. That was a
sobering presentation. Dr. Sandler has a question.

DR. SANDLER: That was very infornative.
Thank you very nmuch, Brian. 1In the world that | trave
in, which is a very different one, and perhaps |ess
enl i ghtened than your own, | get this nessage all the
time -- "You doctors are spending too nuch of our
heal t hcare dol l ar on sickness and treating people who
are in the last years of their life and we're going to
take the healthcare dollar that's available in the
United States, we're going to put it in preventative
nmedicine." W're going to put it into public health.™

The di agnostic tests that we do prevent

di sease and |l ower a lot of costs. |If you prevent

sonmeone fromgetting any of the diseases that are
represented by bl ood diagnostic tests, you prevent
transfusion-transmtted di seases, et cetera. How do
you factor that novement, which is quite broad in our

society, let's stop paying for term nal disease and
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let's start putting our noney into preventive nedicine;
how does that fit into the nodel that you presented?

DR. McDONOUGH: Wl |, enbedded in ny
comrents was the focus on di agnostics conpani es today
for new unmet medi cal needs. That's exactly where our
conmpani es want to go. The other side of the coin that
| didn't articulate specifically -- but | guess can in
formof opinion now -- is that infectious disease
testing, infectious diseases tests are essentially a
commodity today with the exception of new ones that
come on the market and as patents expire and/or startup
conpani es cone into place, they bring and introduce
these tests and that's how your costs can go down.

But the major drivers of shifts in the
mar ket, the Roches of the world, the Abbotts of the

world, the Orthos of the world, the Sienens of the

worl d, the GEs of the world, they' re | ooking at those
new areas of unmet nedi cal needs because that's where
grow h opportunities for themare and that's where

there is the best opportunity to actually get ahead of
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the treatnent curve, do intervention and overall reduce
the total cost of healthcare.

DR BRACEY: Dr. Epstein?

DR. EPSTEIN. Thank you very nuch, Brian.
| agree this is highly illumnating, and | have had the
pl easure of hearing you twice. I|'mgoing to ask you a
guestion you've been asked before but | think it's
important to elaborate a little bit, which is, to what
extent does the picture |ook different to a small
conpany?

Because, what you've described is how a
| ar ge conpany | ooks at an array of opportunities and
how t hey conpete with what opportunities may or may not
exist in the flat nmarket of donor screening. But one
woul d think that despite the flat market in donor
screening that there are many niche roles that a snal

conpany mght wish to capitalize on. So, why doesn't

it work; why aren't there small startups for niche

mar ket s?
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DR. McDONOUGH: There are a significant
nunber of small startups and | will use an exanple in
what we refer to as mcro-array testing, to nmake ny
point, at least. There are a nunber of conpani es who
probably have visited you and/or you have been at
sem nars, talking about their ability to do multiple
assays on a single conmputer chip, fascinating
technol ogy, and | think one that will have significant,
wi despread application in the future world of
di agnosti cs.

| do not think that that has any real
potential application in our professional lifetinme in
t he donor screening environment. And the foll ow ng
reason, the reason for that is that, nunber one, the
art of finding an assay with exquisite sensitivity and
specificity is not easy to do in a mcro-allaquat of a
bl ood sanpl e, nunber one.

Nunmber two, there is a very conplex array

of licenses and patents that these startup conpanies

have to go through and get clearance for to be able to
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put a particular assay on their technol ogy. Nunber
three, the cost in the United States for bringing --
all the other problens resolved -- the cost for
bringing a conplete donor screening systemto market,
new system six assays, including Chagas, approximtes
$100 million and there aren't very many conpani es who
have that kind of capital to invest in a market that
isn"t grow ng

So, nost of these small startup conpanies
have a good idea but in order for themto be successful
they have to find a parent who can marshal it through
the regul atory process and, nunber two, who have
reaches into the markets all around the world to be
abl e to produce that kind of return. And you can count
t he nunbers of conpanies, certainly in the case of
donor screening, certainly in the case of donor
screening in the United States on one hand.

So, again, | think there are sonme great
opportunities. A nunber of conpanies have junped into

the foray for bacteria screening because they saw a
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wel | -defined, well-articulated opportunity for
bacterial screening of platelets. And, of course,
they're going to try to | everage that and say we ought
to bacterial screen all the red cells. That woul d be
their growth opportunity. But | dare say, now that you
have two and a half conpani es approved in the United
States for bacterial screening, you won't see another
two or three anytinme soon because their approach to the
mar ket woul d be a one-tinme gain and no growmh on top of
t hat .

DR. BRACEY: Last question for Dr.
Kuehnert.

DR. KUEHNERT: Yeah, that was a very
hel pful presentation. | just wondered if -- this is
really to the previous two questions -- whether
conmpani es ook at the ripple effect of screening donors
as far as further tests that are needed to confirm
di sease and ot her diagnostics related to treatnent
because with sort of that effect created, Chagas m ght
be an exanple where there's not a |lot of recognition of

Chagas disease in the U S., donor screening starts and
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then all of a sudden there's recognition and desire for
further testing.

DR. McDONOQUGH: Chagas woul d be an exanpl e.
And this again is not conpany reflection -- | need to
be very clear about that -- but we use Chagas as an
exanple. Mbst conpanies want to bring a test to the
mar ket as soon as they can. And, to the extent that
you can target 95, 98, 99 percent of the need in your
first generation assay, you nove forward to do that; to
get subsequent clains for 5-10-K or cadaveric and/or
confirmatory assays generally can fall on a second
generati on.

Second-generation activities are typically
a consequence of how well first generation behaved or
performed in the market. |If they don't performas well
as expected, the second generation will lag in sone
timefrane. So, you know, there is a connection there
but ny experience is that a conpany starts out with a
conplete plan for a thorough test for all the markets,
di agnostics, cadaveric, | guess now stemcells, and

confirmatory, but, their tineline for delivering anong
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subsequent generations doesn't always cone to neet the
pl an.

DR. BRACEY: Thank you. We'll then nove
onto the next speaker, who is known to many of us,
particularly our Commttee nenbers, Dr. Mark Brecher
Dr. Mark Brecher earned a bachelor's degree in
chem stry and his MD. fromthe University of Chicago.
He is trained at the Mayo Cinic in transfusion
nmedi ci ne and has a di stinguished career in transfusion
medicine. He's currently serving as the Vice Chair and
Prof essor of Pathol ogy at the University of North
Carolina and he will speak to us on bacteri al
contam nation of platelets. Wl cone back.

DR. BRECHER  Thanks, Art. |It's good to be
back. | was asked by Jerry to cover a w de range of
topics including the historical perspective, what's
currently going on and possibly the future with
speci fic enphasi s about pathogen reduction. Since
there is so nuch in the program on pathogen reduction
coming up, I"mgoing to just gloss over that section

but try to give the Conmttee sonewhat of a
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retrospective and what's currently going on with
bacterial contami nation of platelets. One thing this
Conmittee ought to realize is that a ot of the
i nnovation in bacterial testing of platelets cane
through this Commttee over the years. A lot of the
di scussi on had been right in this Conmttee.

Conflict of interest, we usually say that
there's a conpany out there that hasn't supported ny
|l ab. See ne after this talk. You've all seen
variations on this slide about the viral risk of
transfusion and for a variety of reasons we' ve done a
wonderful job with viruses but bacteria was hanging in
at around 1 in 1,000 to 1 in 2,000 units being
bacterially contam nated for years and we just sort of
didn't look at that. And finally it sort of rose to
the top and has been of great interest to the bl ood
banki ng industry for the | ast couple of years.

So, first I think we need to stop and | ook
at, you know, where do these platelets come from And
of course there are two types of platelets. You can

donate a unit of whole blood that's fractionated into
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plasma, red cells in a small bag of platelets which we
tend to talk about as a randomplatelet, in a
t herapeutic dose is a pool of four of six of those, or
you can hook soneone up to an apheresis nachine. As
you see here, you see a happy, healthy donor hooked to
a Fenwal CS-3000, one of the ol der machi nes, donating
apheresis platelets. In fact, | liked this donor so
much, | married her.

But you al so, you see here the sources of
bacteria. There are two, possibly three sources of

bacteria getting into platelets. One is fromthe

donor's skin, fromthe arns. Wen we do an armprep we

do not sterilize the skin. Al we do is a bacteri al

| oad reduction. There are bacteria below the skin
surface and the skin appendages where we do not reach
in with the iodine-type solutions and a core conmes up
the needle into the tubing, into the bag and can still
carry bacteria into the bag.

The second source is that people can have
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transi ent bacteremas and a | ot of the bacteria that

contam nate platelets and ultimately kill people are

the kind of bacteria that we normally have in our gut
and peopl e have transient bacterem as fromthat.

The third possibility, which is | think
| ess wel | -understood, is that there is sone data in the
literature that suggests that some bacteria can cone
fromoutside the bag and nake it into the bag, whether
that is through mcro-cracks in the bag or through some
ot her nmechanismthat's poorly understood. That is a
third possibility where bacteria is com ng from

In terms of the estimates, in the early
part of this decade, roughly 4 mllion bags of
pl atel ets were being transfused around 2000, of which 1
mllion were apheresis bags and 3 mllion were random
bags. At the tine we thought about 1 in 1,000, 1 in
2,000 were bacterially contam nated. W were handi ng
out 2,000 to 4,000 bags with bacterially contam nated
platelets in this country per year

There are various estinmates about what
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percentage would result in clinical sepsis. Sone

people said it would as fewas 1 in 10. Sone data from

the University Hospitals of C eveland suggested that

al nrost 40 percent resulted in clinical sepsis but that
was after they had screened out the npbst contam nated
units with gramstains in their study. So it was
probably a little higher. Nevertheless, this would
have neant 200 to 1600 cases of clinical sepsis
resulting frombacterially contam nated platelets in
this country.

What percentage of those woul d have
resulted in fatalities? And it depends on the
organism Gram negatives are nuch nore dangerous than
gram positives. And estimates vary from about maybe 1
in5to one in three across the board. So, we're
tal ki ng about 40 to 533 deaths per year or a death
rate, fatality rate of 1 in 7500 to 1 in 100,000 per
unit of platelets.

Now, is there any validity to this
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cascadi ng set of assunptions? And the answer is yes.

If you ook to the literature, for exanple, data from
Johns Hopki ns, Paul Ness (phonetic) and his group found
that with apheresis platelets the risk of death per

unit was 1 in 17,000. For a -- I'msorry, that was for

214

a pool of random platelets. For an apheresis platelet
it was 1 in 61,000, and then data fromthe University
Hospitals of C evel and, from Tobi an (phonetic), was
roughly 1 in 50,000. So, the nunbers support these

ki nd of assunpti ons.

Over the years the FDA sponsored several
neetings to try to deal with this problem of bacterial
contam nation. In 1999, there was a neeting and it was
summari zed by Ed Snyder. Ed Snyder is the bl ood banker
at Yale. There is a picture of himhere. He |ooks a
little older now. But what he concluded in the fina
statenents, in the final sumary statenents of this
neeting was that what he was hearing at this neeting
was that the inperative was to act so we don't have to

expl ain ourselves to Nightline, "Wy aren't we doing
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16 somet hi ng about bacteria contam nation of platelets?"
17 And the feeling was regul ati on was necessary to achi eve
18 the goals. "Nothing says | care like a page of 483s."
19 These are the deficiencies that the FDA hands out,

20 as Jay knows. And, "When all else fails, do sonething.

21 G ve us a mandate and we will do the rest." And so
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1 what the bl ood banking industry was saying is we can't
2 get our hospital admnistrators to back us up to allow
3 us to do sonething unless sonebody allows us we have to
4 do it. And unfortunately that was not forthcom ng for
5 awhile.

6 In 2002 several things changed. The first
7 thing was the BacT/ ALERT, automated liquid culture

8 system which is being used in a lot of clinica

9 m crol abs around the world, was validated for quality
10 control of platelets and cleared by the FDA for QC.

11 Subsequently it was one of these nergers that we heard
12 about, bought by "BioNayro." Actually, much of the

13 val i dation data through the years has cone through ny
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Al'so in 2002 a second quality contro
system was approved by the FDA. This was the Pal
bacterial detection systemthat |ooks, | guess |I should
say that this | ooks at the production of CO2 in the
bottles and has a colorinetric sensor at the bottom
This systemuses a little pouch that |ooks at the PO2

being consuned in a bag. So it |ooks at the PO2 in the

216

head space. And it actually in some ways grew out of
sonme experinents we did in ny lab back in the early
nineties. So, it's kind of interesting to see what
happens when you publish sonething and you don't apply
for a patent.

This has evolved into a second-generation
systemwhich is the Pall eBDS. | used to say you
couldn't buy a Pall product unless it had a filter in
it. They proved nme wong. They took the filter out,
because the filter actually took out about 50 percent
of the bacteria, and that was a bad thing for the

bacterial detection system
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13 And the other thing that happened in 2002
14 was that we had a third FDA-sponsored neeting dealing
15 wi th bacterial contam nation of platelets and although
16 t he enphasi s was on pat hogen reduction, at the end of
17 the neeting a group of the speakers and noderators got
18 together and issued this open |letter to the bl ood

19 bl anki ng community. | used to think that you wite

20 t hese open letters, soneone reads them you just sort of

21 file themaway in the trash can but this seened to be

217

1 ti pping point for bacterial contamnation in this

2 country. And this was signed by Ji m Aubashon from

3 Dartmout h, R. Tobi an (phonetic), University Hospitals
4 of C evel and, Mde Bl ackman, MMasters, Paul Ness of

5 Hopki ns and nysel f.

6 And this said that pathogen reduction is
7 not going to happen anytine soon in the United States.
8 W have a problemw th bacterial contani nation of

9 platelets. W have possible solutions with culturing.

10 W need to start doing things. And, this really was
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11 the tipping point although at |least in one circle

12 sonmebody accused us of blacknmailing the bl ood banking
13 i ndustry. | thought that was an interesting response.
14 This led to the AABB, Anerican Associ ation
15 of Bl ood Banks, and the CAP, the Coll ege of American

16 Pat hol ogy, to change their accreditation standards.

17 Now, these are two voluntary accredited agencies in

18 this country that cover the vast majority of bl ood

19 banks and transfusion services. So, that the AABB said
20 t he bl ood bank or transfusion service shall have

21 nethods to limt and detect bacterial contam nation in

218

1 all platelet conponents, and the CAP was, does the

2 | aboratory have a systemto detect the presence of

3 bacteria in the platelet conmponents.

4 VWhat many of you may not know is that there
5 was concern about what the inpact would be on the

6 availability of platelets in this country if we began

7 screening platelets. And sort of at the 11th hour,

8 because the AABB standard was scheduled to go into

9 effect in March of 2004, on February 24th, 2004, a
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10 |l etter went out fromthe Acting Assistant Director of
11 Health, Christine Diato, to the AABB requesting that,
12 "Because i npl enentation nay cause effects on the

13 availability of platelets issue, we request that the
14 AABB careful consider a delay in inplenentation.” AABB
15 responded, "After consideration of the issue, the AABB
16 believes that further delay in inplenentation of this
17 standard will conprom se both patient care and the

18 public health.” And it actually happened. W'IlIl talk
19 about the inpact in just a second.

20 So, there are several strategies that the

21 country had followed to try to inpact the risk of

219

1 bacterial contam nation of platelets, one of which is

2 | ooki ng at armpreps, which in the interest of tinme |I'm
3 not goi ng di scuss specifically. The second was a

4 possibility of shifting the supply nore toward single

5 donor apheresis platelets. Paul Ness at Johns Hopkins
6 | ooked at this in sone detail. And during the eighties

7 and nineties they had a conscious effort to shift from
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pool s of these small bags of random platelets to single

donor apheresis platelets.

So, in 1986, 48 percent of their supply of
pl atel ets was pool ed random pl atel ets but by 1998 they

had gotten their percentage up to 99.4 percent. And

during this time their reaction rate fell at Johns

Hopki ns, which transfuses probably nore platelets than

any other single institution in this country, because

they have a very | arge oncol ogy service in terns of

apheresis platelets. But, the difference in reaction

rate between a six-pack, six random pl atelets pulled

toget her and an apheresis pack was a 5.4-fold

di fference, which is not what you woul d expect from six

different products conpared to one product, one

needl estick versus six different needl esticks, one
donor versus six different donors.

So, many people were noving in this
direction. And if you |ook at the percentage of

apheresis platelets transfused per year in this

country, it's alnost a straight |ine, so, that by 2004
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7 by two different surveys, in 2004, roughly 80 percent

8 of all platelets being handed out in this country were
9 apheresis platelets. And it's estimated that the

10 percentage is even hi gher now.

11 Now, Ji m AuBuchon took this figure and

12 extended it and he projected that by 2010 if we keep

13 going at this rate 100 percent of all platelets in this
14 country will be apheresis platelets. | think that's

15 unlikely to happen. | think we will always have sone
16 random pl atel ets but certainly the trend in this

17 country has been to nove to one donor platelet versus
18 mul ti pl e donor platelets.

19 Anot her initiative was the diversion of the
20 first couple of "mls,"” 15 to 30 "m|s" of blood. And

21 what this does is, probably the nost contam nated bl ood

221

1 that is comng fromthe skinis in the first couple of
2 "mls." And there have been data from France and from
3 t he Net herl ands that suggest that perhaps 50 percent of

4 the skin contam nants can be elinmnated if you divert
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the first couple of "mls" of blood.

Now, as Tobian likes to say, one shoul dn't
be diverted by diversion. Wiile it's true you can
clear out a lot of these skin contam nants, when you
| ook at the bugs that contan nate bags, roughly
two-thirds are grampositive skin contam nants but if
you | ook at the bugs that kill patients, roughly
two-thirds of themare gramnegative. So, they're not
coming fromthe skin by and |arge. So, yes, you can
knock down your contam nated units but you may not
i npact the nunber of fatalities too nuch.

Interestingly, you would think putting a
little diversion bag on a blood collection system would
be easy but it was fraught with lots of problens, both
on the whol e-bl ood bags as well as on the apheresis

bags. And | have several slides that Richard Benjanin

was ki nd enough to share with me fromthe Red Cross.

And one of the problens that the Red Cross noted was
that the two-arm apheresis procedures -- and you can

either do a two-arm procedure or you can do a
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singl e-arm procedure -- had a higher bacteri al
contam nation rate.

And when they | ooked closer at it, it was
al nost double. Wen they | ooked closer at it, they
found that the diversion bag had been placed on the
return line, not the draw line, the inlet line, so that
presumably the plugs were com ng up, contam nating the
line. You want to get it out as fast as possible. And
so the systens were reconfigured. This is actually
t he Baxter-Fenwal system and it was noved to the
in-line. And | was talking to Richard before that
after they did this they have seen a drop in rate of
bacterial contam nation although nmultiple variables are
at play. So, that's one of the initiatives that has
been put in place in this country.

Now, what about the inpact of culture? 1In
2004, in the spring 2004, there's an

I nt er- Organi zati onal Task Force on Bacteri al

Contam nation Platelets that tried to assess what the
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actual inpact had been on the bl ood supply. And there
were several questions that were asked. One was, has
your ability to provide platelets been affected since
30 days after inplenentation of blood culture? And the
vast nmajority of blood centers, hospital blood banks,
and transfusion services, said there had been no change
or little change in their ability to provide platelets
to patients.

Anot her question was, are you currently
experiencing increased platelet outdating? Because it
was thought that if we held platelets |onger while we
did these culturing kind of tests, that they were going
to get out older and then nore likely they would
outdate but the vast nmpjority said that either there
was no increase or a very small increase in the nunber
of outdates. So, that didn't seemto be a problem

We al so | ooked at, were you using a
cul ture-based nmet hod such as the BacT/ALERT or the
eBDS, which | described before, or a non-culture

met hod? Now, the way things played out, doing a
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culture nmethod on a single donor apheresis platelet was
|l ogistically relatively sinple, and the vast majority
of apheresis platelets were tested using a culture
nmet hod; however, application to random platelets, which
initially at the tinme was that you were only allowed to
pool themjust a few hours before you were to transfuse
them was logistically difficult, expensive, and just
the process was difficult to sanple the bags. So, many
peopl e went to these non-cl eared QC net hods, surrogate
nmet hods, such as | ooking at pH of the bags or | ooking
at the glucose because as the bacteria grew, the pH
woul d drop and the gl ucose woul d be consuned in the
bags. And, actually ny |lab was one of the first to
describe that as was Steve Wagner's |lab. W both sort
of put it in the literature at about the sane tine.
Unfortunately, there's a big difference in
the true positive rate. Initially here we're | ooking
at about 1 in 4,000 were true positives versus the
noncul ture nmethods, 1 in 18,000. Wy is that? Wll,
t he answer is because the noncul ture nethods are not

very sensitive and so you are mssing a | ot of cases

225
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that way. And, it was a mstake, | think, to even have
al  owed the noncul ture nmethods to be used to screen.

So, what's the rate? The Red Cross has
publ i shed now two papers on their experience. Their
initial experience showed a true positive rate of about
1 in 5,000, which has pretty nmuch held steady. Wen
t hey | ooked at ten nonths before the inplenentation of
culture versus ten nonths after, the high-probable
septic transfusion reactions, they found a 75 percent
drop in reported high-probability septic transfusion
reactions. Now, subsequent follow up over a | onger
period of time suggests that that nmay have been only
now a 50 percent drop. But in any case we seemto have
i npacted significantly on septic transfusion reactions.

Now, even before we began culturing we knew
that the older the platelet, the nore dangerous the
platelet was. And that's why platelets have a fixed
shelf-life, and that even after culture we're stil
continuing to see this problem Now, we know that
fresh platelets, day-one platelets can also kill but

largely it's the older platelets. And fromthe Red
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Cross data, fromEder, et al., published |ast year in
Transfusion, the najority of septic reactions occurred
on day five platelets, in all the fatalities, the three
fatalities that were reported to the Red Cross. So,
that remains a problemand it renmai ns a concern,
particularly, as we're going to get toin a mnute, the
extension of the shelf-life of platelets.

However, across the board, | think we can
say we've had a success. Again data fromthe Red
Cross, before culture they had 12 reactions and two
fatalities so that the transfusion reaction rate was 1
in 40,000. After culture, dropped 1 in 75,000 and
after they got their diversion straightened out, nost
recently it's been running about 1 in 175,000. They've
had one fatality during this period, Cctober 2006
t hrough Cctober 2007, so that the fatality rate at
| east as has been reported back to the Red Cross,
whi ch, no question, is probably underreporting, but
it's currently running at 1 in 700,000. So, | think
that that's a success.

G her centers in North Anerica -- and |'ve

file:///D]/Meeting/010908tt. TXT (239 of 380) [1/28/2008 1:26:19 PM]

226



file:///D|/Meeting/010908tt. TXT

10

11

12

13

14

15

16

17

18

19

20

21

tried to limt nost of ny talk to North American
experience. This is Hema- Quebec. They put several
interventions in place, such as apheresis pouches,
culturing of all their platelets. This was an abstract
presented at AABB in 2006, and what they found in it is
they don't see any nore cases of sepsis being reported
back to the blood centers in Quebec. And Blood Systens
al so had that experience. Since they began culturing

t hey have not had any cases reported back to them So,
we seemto have inpacted the cases.

What about the use of the BacT/ALERT
systen? You can either use one bottle or two, one
bei ng an aerobic bottle, versus, and then other being
an anaerobic bottle. Mst people started with an
aerobic bottle. This is conbined data fromthe Red
Cross, published data fromthe Red Cross and Bl ood
Systens | ooking at roughly 1 and a quarter mllion
pl atel ets, 207 true positive isolates. O these 206
were interdicted; the units did not get transfused to
the patients. Again, | consider that largely a

success. Many of these are gram negative organi sns
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that in all likelihood would have killed patients.

What about mi ssing cases? Are we nissing
cases? |If we |ook at the BacT/ ALERT system there was
a study done at UNC, at ny institution. W |ooked at
roughly 2400 apheresis platelets that were sanpled on
day two and then again when they were issued or when
they outdated, in no case did an issue or outdate
culture detect contam nation that was not detected on
the day two culture. The nunbers are small but this at
| east initially sounded prom sing.

For the eBDS, their positive rate, |ooking
at 118, 000 apheresis and whol e bl ood pl at el et
concentrates from 23 bl ood centers was running a true
positive rate of about also 1 in 5, 000. Their false
positive rate is a little higher than that which has
been reported with a single bottle, BacT/ALERT, but not
too bad. And in this study they reported one m ssed
case of staph epi, that caused a transfusion reaction.
Staph epi is a slowgrower and it is expected there

woul d be sone slowgrowers that would mss an early
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cul ture.

In terns of specificity, this is data from
Canada, Gail Rock, looking at the first generation of
eBDS com ng fromdonor to patient who is being
transfused. They sanpled 12,000 random pl atel ets and
t hen agai n when they were pool ed and sent out to be
transfused, they found they had m ssed one unit. So
mssing 1 in 12,000, so again, that sounded prom sing.
Oh, this is just to show you that the blood is
dri ppi ng.

Okay. Now, one of the initiatives that has
come out of all this and was worked out to a | arge
extent in this Commttee and ot her places was that
there was a desire to go back to seven-day storage of
platelets. Platelets were stored for seven days in
"86, pretty nmuch to everyone's satisfaction. The
ef ficacy and the survival was thought to be adequate
but because of fear of bacterial overgrowh over tine

it was brought back down to five days. So, a
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post mar ket surveillance study called the Passport study
was initiated in 2005. And New York Bl ood Center was

the first to go with this and it involves both Ganbro

230

and Fenwal platelets.

Primary hypothesis is that 7-day single
donor platelets would be no nore dangerous than a 5-day
untested platelet, in a nutshell. Wat this neans is
that we're going to have about 50,000 outdated
platelets that are going to have to be repeat tested to
see if we nmeet this nunber. There are 29 organizations
I nvol ved, 47 centers. Accrual has been slow but there
have been 193,000 platelets that have been tested up
front -- consider that tier one testing. Tier two
testing has been slower. There have only been roughly
2600 platelets tested at outdate. Renmenber, we have to
get to 50,000 so it's going to be awhile. But, | think
worrisome is that of these 2600 tested platelets, two
of themare positive. So, that's roughly 1 in 1300 are
m ssed by an earlier culture. Now, this may be a

physi cal anonmaly. Only having two positives is a snal
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18 nunber but it's sonething that's concerning that we're
19 going to have to keep a close eye on. Both were staph.
20 One was a staph aureus, the other was a staph epi.

21 What does having 7-day platelets do for you? This is

231

1 data from UNC, fromny |lab. One thing that happens is
2 you have a shift in the age of platelets. Platelets

3 tend to be a day older but at |east in our experience

4 only about 8 percent of platelets are transfused on day
5 Six or seven so it's not a |lot of your inventory that

6 are beyond day five.

7 And practically what it did for us, it

8 meant that we had an additional, | think it was 320

9 pl atel ets avail able that year and in terns of

10 acqui sitions, because we woul d have had to have gotten
11 those platelets from outside of our own bl ood center,
12 we may not have gotten them

13 And, so, | think with having seven days is
14 it provides nore platelets in your inventory so you can

15 serve your patients better. And generally what nost
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16 peopl e' s experience has been is that your outdate rate
17 drops about 50 percent. Actually, in our experience it
18 was closer to 60 percent. So, that's significant. It
19 al so pays for all the testing. |In ternms of the

20 acqui sition costs, it would easily pay for all the

21 bacterial culture testing that we were doing. So,

232

1 there is at | east one school of thought that is very

2 pro 7-day platelets. |It's one of the few infectious

3 di sease tests that have been put in place that actually
4 makes the bl ood supply safer but saves us noney. And

5 so that's very unusual

6 There are couple other issues | want to

7 just quickly hit on. One is that we really don't know
8 what to do about anaerobic cultures in ternms of the

9 significance. Cearly anaerobic organi sns can cause
10 sepsis and fatalities. There have been reports in the
11 literature of platelets and red cells, with
12 clostridium This is an interesting report. It is
13 t hought that the young donor, he was a young father, he

14 often changed his little baby's diapers by holding his
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baby in the crook of his arm \Wile he was changi ng
the, quote, "Nappies" -- this happened in England --
and it was thought that the clostridiumcane fromthe
stool on his antecubital fossa.

O her cases reported to the FDA over the
| ast coupl e years have been a coupl e anaerobes, two

Clostridium one fromred cells, one platelets and a

233

U- bacterium so, plus anaerobic organi sns can cause
sepsis. And, so, there has been a concern that we need
to | ook at anaerobic cultures.

O her argunents for the use of an anaerobic
culture, one of which is that it is a different nedia
and sone bacteria like growing in a different nedia
versus another nedia. So, in addition to the PQ2, the
oxygen detention in the bottles, it may just be that
the nedia does nake a difference. Wth a couple
streps, in vitro experinments, you can get nmuch nore
rapi d pi ckup, 43 hours versus 21 hours, aerobic versus

anaerobe for a strep-varidance; however, this has not
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13 really translated into any clinical inpact as yet. W
14 don't know of any cases where a unit woul d have been
15 interdicted had we had an anaerobic bottle versus an
16 aerobic bottle just because of the tine difference.

17 W al so know t hat some organi sns gr ow

18 differently when there are very few organisns in the
19 bottle. This is |ooking at increasing organisns in a
20 bottle. And this is with the anaerobic bottle. This

21 is with an aerobic bottle. This is with a

234

1 coagul ase-negati ve staph |ugdunensis, very little

2 organi sns, the rate is also nuch faster. So funny

3 t hi ngs happen when you only have a few organi sns that
4 make it into the bottle.

5 Nevert hel ess, despite all the good things
6 that 1've been saying, we do see cases slipping

7 through. This is the mMWR from CDC, February 2005,

8 descri bes several cases that have slipped through and
9 caused sepsis, including that staph | ugdunensis which
10 showed on the graph just a second ago.

11 And then despite the best-laid plans, other
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t hi ngs happen. This is a death in Kansas City, with E
coli. The BacT/ ALERT machi ne detected this E. coli,
over the weekend. Unfortunately, the conputer
interfaced going fromthe BacT/ALERT to the bl ood
center's conputer was down and no one realized it.
There is an audible alarmon this machine. They had
turned it off. There is a visual color change on the
screen of the BacT/ALERT. Well, it was sitting in a
back roomw th the door closed and nobody | ooked at it.

And when they wal ked in Monday norning and they saw t he

235

alarm fl ashing, they called the hospital and they had
just mssed calling back, that unit was transfused and
the patient died. So, no matter what you do, this case
can still happen.

What about pooling of randomplatelets? In
2005, Pall Corporation introduced the "Acrodos" pooling
system so now we can take the Pall random pl atel ets,
pre-pool them keep the entire shelf-life for five

days, which facilitated the use of a culture, which was
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a good thing. And nost recently in 2007 this was
extended to all the other approved random platelets
that are available in the U S. Unfortunately, the
penetration of this in the market has not been as great
as | would have liked to have seen

Finally -- well, not quite finally --
almost finally, there has been a lot of interest in
rapid testing done closer to the tinme of transfusion so
you can try to pick up these cases that are slipping
t hrough. This was discussed in the BPAC neeting in
March 2006. One of these, which has already been

di scussed here today, is the Virax Pangenera detection

236

systemwhich is basically a |ateral flow device -- it's
simlar to a urine pregnancy test -- that will detect
bacteria but it's only picking up ten to the fourth to
ten to the fifth organisns per ml, which is not as
great a sensitivity as many of us had hoped for these
rapid tests but it was the first to cone on the narket
and it was licensed as adjunct test to an early culture

for apheresis platelets, probably not where we needed
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it the nost but for marketing reasons they thought that
was the easiest way to go initially. |It's currently
bei ng distributed by Abbott.

What's going on in the rest of the world?
Many countries have gone to 100 percent bacteri al
screening. Denmark, Ireland, Netherlands, Norway are

just are few exanples. And they use this to go to day

seven of storage. Sone countries, like the United
Kingdom they'll only use it over |ong weekends, to
extend it seven days. They'll test on day-three and

then bless it through day seven at |east for outdating
purposes. Qher countries have continued to just use

BacT/ ALERT for QC testing so a snmall percentage, often

237

5 percent, are used, such as Austria and Ger many.
France, which is probably the only other country that
has such a high use of apheresis platelets, as we do in
this country, has been going back and forth about what
is the best thing to do and they have decided to use a

gradual inplenmentation of pathogen reduction. And
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we' ve already heard about the chi kungunya virus -- if |
can say that right -- which was actually inplenented on
-- oh, I"'mgoing to get this wong, too -- La Reunion
Island, is that close -- in the Indian Ccean, and
France has decided to slowy inplenent pathogen
reduction throughout the French systemand they're
going to be starting with Guadel oupe and Martinique in
the Caribbean Islands. So, I'msure we will hear nore
about that later in this neeting. Japan, interestingly
enough, only keeps their platelets for 72 hours and
says that, "W don't have much of a problem™ And they
may be correct because they're fresher platelets but

t hey have had at |east two deaths from bacterially
contam nated platelets in the | ast seven years.

Finally, there's a lot of things about

238

bacteria that we just don't understand. This was a
study fromthe NIH Cinical Center fromthe early
seventies, where the clinical mcrolab noticed that
there were a | ot of Sal nonella chol eae-sui s cases.

They did an epi dem ol ogi c search and what they found
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was that all these patients had received platelets.
When they | ooked closer, they had all received
platelets fromthe same donor. All these platelets
were one day old or less, which was the |icensure of
apheresis platelets at the tine, but the tinme from when
they got that platelet or received that platelet unti
t hey becane sick was on average 8.6 days and by that
time, you know, people had forgotten that they had even
given these patients platelets. And so there are a |ot
of things going on that we don't understand. And there
was one death directly from Sal nonell a chol eae-sui s and
two or three cases of recurrences due to this.
Simlarly, inthe last two years there was
a heparin flush on a catheter sip that was found to be
contam nated wi th Pseudononas fluorescens and it was

recalled. A followup of patients who had received
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this heparin flush identified 15 patients in M chi gan,
13 in South Dakota who had a del ayed onset of

Pseudononi s fluorescens. And this occurred from84 to
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421 days after their |last potential exposure to the
contam nated flush

And | think this stresses that we don't
real |l y understand everythi ng about bacteria. Bacteria
can go in at low levels, can seed the body or
artificial surface somewhere and then show up in these
cases over a year later. And, | challenge anyone to
thi nk about a platelet that they transfused a year
bef ore.

Okay. When | was preparing this talk, |1
| ooked back. There were several talks I had given over
the years and | noticed that there were several things
that we were hoping for years ago. One was seven-day
apheresis platelets. WlIl, we have them Prepool ed
random pl atel ets, we now have them New approved rapid
detection systens, we have the first one now. So, |
t hi nk we have been naking a | ot of progress. Maybe we

could do alittle bit better. Maybe pathogen reduction
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m ght be an inprovenent but I'mgoing to |eave that to

be debated by the next couple speakers. |1've sort of
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been in the center of the storm about bacteria

contam nation of platelets. Sonetines | feel like |
have been a lightning rod. So | think that this is
sort of me and |I've awoken the sleeping bear. | think
we have sone tine for a question or two.

DR. BRACEY: Thank you very nuch, Mark, for
the extensive review and great information. W have
time for one or two questions or conments fromthe
Committee. GCkay. Dr. Klein and then --

DR. KLEIN: Thank you, Mark. Mark, how do
you know t hat your false positives are really fal se
positives?

DR. BRECHER Well, we don't. That's a
good point. For exanple, it may be that the bacteria
has died out in of bottle. And, so, actually, | was
di scussing this with M ke Busch before, that if you're
going to call something a false positive you shoul dn't
base it just on a negative subculture of the bottle.

You should, | think, at |east do a gram stain because
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even if the bacteria has grown in the bottle and died
out, you will still see that on a gramstain. W've
seen that with Bacillus cereus in the bottles. And,

so, | think there is a problemin the way we're doi ng
things. Maybe we need to have a little get-together of
all the big parties and figure out what the best way is
of quantifying these risks.

DR. BRACEY: Dr. Benjam n?

DR. BENJAMN. Dr. Brecher, thank you for a
great summary and show ng off ny slides.

DR. BRECHER They were good slides. Thank
you. You can use mne in the future.

DR. BENJAM N. Thank you. | will. | had a
question about the Passport study. You nentioned the
success wth seven-day platelet and how we' ve seen a
reduction in outdates and a saving for the hospital and
the transfusion centers. Yet, it does appear that the
day six and seven platelets are at increased risk for
these patients. | was wondering, the clinical study
bei ng perforned for publication and for licensure -- |

think of the as a release test -- is being perforned

242
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W t hout patient consent or | RB approval and appears to
be generating increased risk to patients. Do you have
a problemwth that?

DR. BRECHER Well, personally | don't.
This a postmarketing surveillance study. Just |ike any
ot her postmarketing drug test, you generally don't get
i nfornmed consent. So | don't -- and actually we ran
this by our IRBin ny institution and they felt that it
did not need infornmed consent as it happens.

DR. BENJAM N. Wre they aware of the data
suggesting increased risk?

DR. BRECHER | think they were aware in a
general sense that the older a platelet is the greater
the risk there would be bacterial overgromh. That's
one argunment. On the other hand, would you rather not
give themany platelet at all? Because often you're
out of platelets and what's the better solution, to
give them a day six or seven platelet or no platelet?

DR. BENJAM N. | guess the question there
Is, are these older platelets being used only in that

ci rcunstance or are they being used just for inventory
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control in order to save noney for the hospital when
there's a plentiful supply?

DR. BRECHER: Well, | think there's
probably variability. Jim AuBuchon, for exanple, of
Dartnmouth uses it just in that setting but | think nost
people are using it to pay for the testing and to
increase their inventory. | think, you know, having,
in my case, you know, we're having an additional al nost
10 percent platelets in our inventory. That has
i npacted. We're rarely running out of platelets now.

DR. BRACEY: | think in the interest of
time we need to nove on to our next speaker, who is Dr.
David Asher. Dr. Asher is a graduate of Harvard
Col | ege and Medi cal School. He's a diplomate of The
Anerican Board of Pediatrics. Dr. Asher is the Chief
and Supervisory Medical Oficer of the Laboratory of
Bacterial, Parasitic and Unconventional Agents and he
wi |l speak to us about unconventional agents in that he
has great expertise in TSEs and he will present a talk
entitled the Devel opnent of Tests for Variant

Creut zf el dt - Jakob di sease. Wl cone.
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DR. ASHER  Thank you, Dr. Bracey. Dr.
Hol nberg, thank you for inviting ne. First some
housekeeping. A brief disclaimer, I"'mgoing to try and
sunmarize information relevant to TSEs and | do work
for the FDA; however, this is not an FDA-cl eared talKk.
As usual, I'll attenpt to say nothing offensive to
seni or managenent of the agency but you never know what
I's going to happen, except for two quotations,
everything in the presentation has been available in
the public domain and primary sources should be cited
if you want to site anything official, a CBER Wb site
and particularly the WHO gui delines on tissue
infectivity, both of which as well as prinmary research
sources are cited in the handouts which the fol ks at
the table are supposed to have gotten. And | nade sone
nore for the audience until | succeeded in burning out
sonet hing very inportant in our copier, for which the
rest of our staff has not yet forgiven ne.

"Il start with a brief introduction to the
TSEs but 1'mgoing to have to assunme that nost of you

at least at that table know a consi derabl e anount about
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them and their pathogenesis, particularly those

aspects of the pathogenesis relative to blood safety.

Then | will discuss variant CID, mainly food-borne but
not known to be bl ood-borne as well, recent
transfusion-transmtted cases. |'Il provide

i nformation in the handout on FDA donor deferra
policies that should reduce that risk but | won't
sunmarize themin the talk, and then I will turn to
what Jerry asked nme to address, which was the prospects
for antenortemtests for detecting spongiform
encephal opathies during life, theoretical prospects for
infectivity assays and those tests in devel opnent that
have been clainmed to show prom se, npost of which are
based on detection of the abnormal prion proteins that
are associated with the diseases. And | wll close
with a brief reference to sone surrogate blood tests
whi ch have not yet delivered on their prom se, and the
need for reference materials.

Il will say that, although | see that Celia

Wtten fromour Ofice of Cellular and Ti ssue Products
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has departed, that as far as tissue donors are

concerned, where a postnortemtest would be effective,
there are many such tests that are already |icensed for
ani mal use, nine of themin the European Union, and I
see no reason why if it were decided to devel op such
tests because autopsies are being done to retain
postnortemti ssues, why those tests wouldn't be
I medi ately relevant to human ti ssue and organ donors.

First, the introduction, TSEs are a
terrible group of diseases that can turn a brain that
ought to look Iike the one in the top rowinto
somet hi ng spongy-like in the second row A |arge
nunber of other abnormal findings, the nost inportant
of which are the formation in brain tissues and
sonmetimes in other tissues of the anorphous-stai ned
material that you can see in the far right row These
are called anyloid plaques in the brain.

There are four or five TSEs of aninmals
dependi ng on how you want to split them of which al

except feline spongiform encephal opat hy have been seen
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in the United States and because of its denonstrated

bl ood risk, variant CJDis the npst inportant to us

today. In the United States, BSE renmins very rare,
though it has occurred. Transni ssible mnk
encephal opat hy has not been seen here since 1983.
Chronic wasting disease in deer, elk and npose, is
spreadi ng wi dely and we have had scrapie in the country
since the m d-1940s.

Except for BSE, none of these ani nal
di seases have been inplicated in human infection
al t hough nonkeys are susceptible to experinental
infection with all of themso there certainly is no
absol ute primte species barrier. The human TSEs,
so-cal l ed prion diseases, three to eight of them
dependi ng on how you want to split them Kuru teaches
a lesson for public health and denonstrates that the
i ncubation period for infection can approach 50 years.
Creut zf el dt - Jakob di sease has been known since the

1920s, and vari ant Creutzfel dt-Jakob di sease, the first

file:///D]/Meeting/010908tt. TXT (261 of 380) [1/28/2008 1:26:19 PM]

247



file:///D|/Meeting/010908tt. TXT

18

19

20

21

10

11

12

13

14

15

16

case becane known in 1994 and described in 1996. The
two at the bottomare extrenely rare and |I' m not goi ng
di scuss t hem

Al'l these di seases are known to be

transmtted, can be either food-borne or spread by
products and unfortunately sonme of these products are
in classes regul ated by the Food and Drug
Adm ni stration, surgical instrunents, small nunber of
corneas and a very |arge nunber of dura mater
al l ografts and human cadaveric pituitary hornones that
are no | onger approved products in the United States.
O concern today are the four transfusion-transmtted
cases reported fromthe UK the first new class of
nmedi cal product inplicated during the past ten years.
I want to nention kuru just because -- and
some of you have heard nme say it before -- | think it
provides a very inportant |esson for regulators and
product manufacturers. In 1957 kuru was the | eading
cause of death anong wonen of the Fore | anguage group

in Okapa, New GQuinea. In 1957, not for nedical reasons
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17 but for aesthetic reasons because it violated
18 Australian and Queensland |law -- they were the
19 occupyi ng governnent -- the practice of ritual

20 canni bal i sm was prohi bited. Over the next 20 years,

21 the cases of kuru fell to alnbst nothing. In 1999,
249
1 there were no cases at all. And there was a case in
2 2003; nosts years no cases at all. There's no cure for

3 kuru. There's no vaccine but sinply preventing contact
4 Wi th contam nated ti ssue appears to have elim nated

5 conpl etely an epidem c of the spongiform

6 encephal opat hy, sonmething for us to keep in mnd in

7 protecting the safety of tissues and bl ood.

8 | don't have tine to talk in any detai

9 about the pathogenesis of the spongiform

10 encephal opat hi es. These have been wel |l -sunmarized in a
11 WHO docunent by a working group which will continue to
12 neet periodically to keep it up-to-date. And | have
13 broken the table in the docunent down into several

14 slides, one which is mssing sonme of the reprints so |
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stuck it on the back.

Red indicates tissues in which either
infectivity or abnormal prion protein has been
detected. A gquestion mark neans there are results that
are not generally accepted and the other col ors show
that either tissue has not been tested or has tested

negati ve.

Most CNS tissues contain substantia
anounts of transm ssible material and abnormal prion
protein in all nodels tested. Sone of themwere spotty
results with | ynphoid tissues and tissues of the
intestinal tract. You'll notice at the very bottom
that in blood of human beings, infectivity has been
detected in variant CID but only by the natura
unfortunate transfusion-transm ssions attenpts to
denonstrate infectivity in experinmental systens have
not yet been successful although there's no reason to
doubt that infectivity is there.

And attenpts to denonstrate prion proteins

have been equivocal, sone |aboratories claimng
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14 success, others not accepting them Many tissues that
15 have been tested had no detectable infectivity;

16 however, keep in mnd that all negative attenpts have
17 severe limtations, small nunbers of cases studied,

18 small volunes, limted sensitivity of the assays used
19 and the uncertain relevance of the animal nodels to the
20 human di seases.

21 The CDC pul | ed together ten years ago the

251

1 publ i shed epi dem ol ogi cal studies | ooking at exposures

2 of CID patients to blood to see whet her bl ood

3 constituted a denonstrable risk factor. Seven studies

4 were very reassuring and remain reassuring for

5 previously known forms of Creutzfeldt-Jakob di sease;

6 however, the animal studies were not reassuring at all.
7 A nunber of animal nodel s denonstrated consistently

8 that infectivity could be found in blood, and then the

9 cases fromthe United Ki ngdom denonstrated w thout nuch
10 doubt that it was occurring with variant

11 Cr eut zf el dt - Jakob di sease.
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12 Most of what we know about the dynam cs of
13 infectivity in blood cones fromthe work of Robert

14 Rohwer of the University of Maryland in the early years
15 together with Paul Brown of the NIH and nore recently
16 with Louisa McGory of the University of Maryland. The
17 first denonstration of infected blood was from Eli as

18 Emmanoui | i des and Laura Enmanouilides. Laura is a

19 menber now of our TSE Advisory Conmttee, who found

20 infectivity in the blood in guinea pigs experinentally

21 infected with brain materials from hunans with

252

1 Creut zf el dt - Jakob di sease and those findings were

2 subsequently confirmed in a variety of other animals

3 t hough not all nodel s have been positive.

4 The armount of infectivity denonstrated by

5 I ntracerebral inoculation of hansters in hanster bl ood
6 was relatively | ow, anywhere from2 to 27 infectious

7 doses per mlliliter, which would be very difficult to
8 denonstrate by any test but nore than enough to infect
9 arecipient if a large volune is delivered by the

10 i ntravenous route. The infectivity appeared about
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11 hal fway through the hanster incubation period and

12 continued to rise into clinical disease, never

13 dropping. Keep that in nmnd later in the talk when |
14 review for you the findings of sone of the tests for

15 prion protein in bl ood.

16 The distribution of infectivity in blood

17 conmponents was interesting. It was found in all the

18 conponents but there is sone evidence that intrinsic

19 infectivity is restricted to the nucleated cells and to
20 pl asma but, of course, all the conponents have sone

21 degree of contam nation at |east with plasnma.

253

1 So, now let's turn to the risk of BSE

2 which, is the presuned origin of variant

3 Creut zfel dt-Jakob disease. First in North Arerica we
4 have had three recogni zed cases in the United States,

5 one of them from Canada. Canada has had at |east 12

6 recogni zed cases, 11 native and one inported fromthe

7 UK in 1993. The UK has had the great majority of cases

8 wor | dwi de. Cases peaked there in 1992 with just under
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9 40, 000 di agnosed cases. No one knows, of course, how
10 many truly infected cattle there were but the exposure
11 of the population in the United Kingdomto contam nated
12 beef products nust have been consi derabl e.

13 A total of 25 countries have reported BSE
14 in native cattle follow ng feed bans and ot her

15 protections put into place in the United Kingdom The
16 nunber of di agnosed cases there has fallen sharply.

17 They had 114 cases down fromthat peak of al nbst

18 40, 000, 114 di agnosed cases in 2006, and only 49 cases
19 through the 30th of Septenber of last year. |If you

20 wll notice, the OE conparison of the reported

21 i nci dence in 2005 shows that in the United States and

254

1 even Canada appears to be considerably | ess than those
2 in the BSE countries of Europe. Portugal reached 53

3 cases per mllion adult cows defined as over the age of
4 24 months. O course we don't pick up all the cases,

5 we know that, neither do the European countries, and

6 the concl usion nust be that the preval ence of the

7 di sease in our country still appears to be considerably
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|l ower than it is in the countries of Europe.
Unfortunately, there's another risk of BSE
t hroughout the world and that's posed by the w despread
export of contam nated neat and bone neal fromthe
United Kingdom During the worst years of the
out break, we inported sone, Canada inported sone.
Al t hough there's no record of the inport, they have
records of the export.
And a nunber of countries that have not
recogni zed BSE have records of inporting that
contam nated material. W don't know what they did
with it but the assunption has to be that they m ght
have unreported cases of BSE. There's no reason to

think that their contam nated products woul d have any

255

| ess potential for infecting people than UK products
t hensel ves. So, that there's a worldw de risk. W
hope it's low. W don't know what it is.

There's very little reason to doubt that

BSE is the cause of variant CID. The disease, | can't
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summari ze the condition for you but it had uni que
clinical presentation, unique pathol ogy, the so-called
florid plagques that you can see on the left surrounded
by hal os of vacuol es and a striking accunul ati on of
prion protein in |lynphoid tissues that are not seen in
ot her forms of CID.

There's sonme difference in the magnetic
resonance imaging. | won't go over that. Sporadic CID
tends to have hyperintensity in the interior regions,

t he basal ganglia, whereas variant CID, further
posterior, although in individual cases this may not be
hel pful. A total of 204 cases reported through
Decenber of |ast year, 166 of themin the United

ki ngdom 38 nonUK cases of which at least 7 were
probably infected in the United Kingdom 6 of the

patients having lived there for nore than six nonths,

256

including two of our three cases and the case in
Canada.
Qur third case was in a recent arrival from

Saudi Arabia, which has not recogni zed a BSE case
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al t hough nei ghbori ng Oman had an i nported case and
there has been a variant CID case in Saudi Arabia
itself. It's interesting that all these people would
have been deferred by current FDA-recommended policies
except for the one case from Saudi Arabia, have not
been in the UK Cases peaked in the UK in about the
year 2000, that is, about 7, 8 years after the peak of
BSE cases but in 2003 the first of four reported
transfusion-transmtted cases were reported; vCID
donors, that is, donors |ater recognized to have vCID
in the United Kingdom are followed through the
transfusi on nmedi ci ne epi dem ol ogi cal review

There were 18 of them 66 |abile conponents
distributed to 66 recipients; 23 of those recipients
are still alive and of a very small nunber of
reci pients to survive five years, four of them have

evidence of infections wwth CID. Reassuring today, 174

257

bat ches of inplicated plasm derivative prepared and

al t hough reci pi ents have been warned, there has been no
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report of variant CID in any recipient in the UK of a
human- pl asma derived product and those recipients are
bei ng fol | owed.

It's interesting that all four of the
transfusion-transmtted cases seemto come fromthree
donors and the conponent inplicated were
nonl eukor educed red blood cells but it seens too early
in the gane to conclude that | eukoreduction was
protective.

Food- borne cases, the cases fromleft of
the UK give sonme evidence of what the incubation
periods m ght be, sonmewhere between 9 and 21 years.

The nost interesting case is probably the Japanese
case, came down 12 years after a 24-day stay in the
United Kingdom as close to a point exposure as one can
expect. Although there are cases of BSE in Japan, they
appeared nmuch later than those in the United Ki ngdom

The transfusion-transmtted cases,

I ncubati on periods can be set and those varied from

just over six years to eight and a half years. The
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patient with evidence of infection but no clinical case
died of an aneurysmfive years after the transfusion.
So, the incubation period is not that rmuch shorter than
seen in food-borne variant CIJD. W hope that neans
that the dose in the unit was small but we really don't
know.

As Roger Dodd nentioned this norning,
striking difference between what's seen with
Creut zf el dt - Jakob di sease where he, Peter Page and
Marian Sullivan have foll owed over a hundred | ong-term
survivors of transfusions of blood from donors who
| ater cane down with Creutzfeldt-Jakob di sease; none of
t hose patients have evidence, have ever been had
evi dence of Creut zfel dt-Jakob di sease.

So, the risk seens to be unneasurable to
date for sporadic Creutzfeldt-Jakob di sease but
substantial for recipients, at least of red cells from
donors with variant Creutzfeldt-Jakob di sease. W
still believe that there is some theoretical risk

because the finding of agent in blood is so consistent

259
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with animals it's hard to believe that with the human
pat hogenesi s of sporadic CID there can be that nuch
di fference.

Deci si ons about managing the risk, if
you're not going to accept the risk, you can limt
sources of raw materials to the safest possible
hi story, which we're doi ng now, screening test which
we're going to discuss, using manufacturing processes
to reduce the risk, which seened likely to be in play
for plasma derivatives, less likely for |abile blood
conponents or restrict use of the products, which for
bl ood products except for ordinary good nedi ca
practice is probably not a feasible public health
opti on.

St ephen Anderson and Hon (phonetic) Yang
have done a thorough risk assessnment for plasm, plasm
derivatives and variant CID, sone of which would be
rel evant to estimating the risk fromlabile conponents,
and when they did a sensitivity analysis, the three
nost i nportant determinants of risk are the clearance

during manufacture and the quantity of product used by
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1 the patient, which we really can't control, or the
2 preval ence of vCID. And the preval ence of vCID in the
3 U.S. donor population is largely controlled by the
4 preval ence of vCID in the United Kingdom because it's
5 likely that nost of our infected donors, if any, wll
6 have been infected in the UK or from UK products.
7 Now, there's a problemin that it's not
8 been possible to estimate the preval ence of people
9 i ncubati ng variant Creutzfeldt-Jakob disease in the
10 United Kingdom | better skip ahead, but, based on a
11 prion protein tissue survey, one estimate was that as
12 many as 237 people per nmillion m ght be infected
13 whereas a nodel based on actual observed cases was
14 towards a magnitude | ower than that and we really don't
15 know.
16 The fact that we have not seen a second
17 wave of variant CID cases is reassuring but it's
18 probably early days considering the | ong incubation
19 periods seen with other spongiform encephal opat hi es.
20 So, that at the nonent our policies to protect

21 reci pients are based entirely on deferral policies and
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are sunmari zed in the handout our policies which we
began in the late 1980's to reduce the risk of having
people with incubating Creutzfeldt-Jakobs di sease and
particularly variant Creutzfeldt-Jakob disease in the
donor popul ation. The problemw th a policy based on
deferrals only is that nost of the deferred donors are
not infected and not all the potentially infected
donors have been deferred.

The two possi ble solutions that we can
i magi ne for that is one can introduce a process that
woul d renove sone of the infectivity, and at |east two
reports have suggested that certain |igands m ght be
able to do that conbined with filter technol ogy. |
think that that remains a very useful approach to

consi der.

And then the second one to consider for the

rest of this talk is to develop validated reliable
screening tests, presunably with confirmatory tests to
detect infected donors and reassure themor even
possibly reenter them Unfortunately, there is no

FDA- approved or licensed test for antenortem di agnosis
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or license for donor screening nor is there a pathogen
reduction technique that's been reviewed by the agency.
W encour age continued devel opnent .

Now let's turn to testing. The gold

standard for TSEs has been and probably still remains
detection of infectivity. |In principle there are sone
cell lines that are susceptible to infection with sone

TSE agents. Unfortunately, they are very restricted in
their susceptibility and human CID strai ns and BSE
strai ns have not been adapted to cell culture assays.
The cells often |l ose their susceptibility. They have
to be recloned. They're usually nuch | ess sensitive
t han ani mal assays. They require a considerabl e anount
of technical expertise, a lot nore than taking care of
animal s, and the ani mal al one may neke at | east three
weeks, usually longer to read out so you don't save
that nmuch tinme there and the cells show no cytopathic
effects so you have to do sone sort of additiona
testing to confirmthey' ve been infected anyhow.

There are a nunber of animl assays of

whi ch the npst accessi ble appears to be in transgenic
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1 mce. | won't discuss the others. Unfortunately,

2 there have been problens with transgenic mce for

3 assessing human TSE infectivity, the npost striking,

4 which is probably due to a spontaneous di sease that

5 appears in mce that overexpress either nutant or

6 wild-type prion proteins and they can be very confusing
7 so that people interpret the acceleration of their

8 di sease, which is not an infectious process, with

9 denonstrating infectious agent.

10 And, the second is fal se negative assays.
11 "1l show you, if | get that far, 1'll show you an

12 exanple of that later in the talk. Sone of

13 "Prnp-transgeni c* mce have been nmuch | ess sensitive,
14 sonetinmes relatively insensitive to variant

15 Creut zf el dt - Jakob di sease than you woul d have predicted
16 by the engi neered sequence.

17 "1l skip this slide. It just denonstrated
18 that for ten years the results with an engineered |ine

19 of m ce suggested that there was de novo generated
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infectivity where in fact there was none.

So, the feasible tests have all been based

on the denonstration of this TSE anyloid that | shared
with you at the beginning of the talk, found in all the
spongi f orm encephal opat hies. This was first
denmonstrated in 1981 in el ectrom croscopy, by Pat Merz
and the follow ng year by Stan Kruzner and David
Bolton. Stan, of course, won the Nobel Prize for his
very inportant work with denonstrating prion protein
and its effects on susceptibility of the incubation
period for the spongiform encephal opat hi es.

The wor khorse assay has been the Western
Blot. |If these proteins, which are insoluble, the
abnormal ones are unsoluable in detergent saline
solutions and they're relatively insensitive to
digestion with proteinase K and if you do those things
and you can find a detectable band of the right size
after you PK digest -- this light doesn't want to go on
-- but over in the far left after you' ve digested with

protei nase K the band renains.
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19 The nomencl ature of the abnormal prion
20 protei ns becones so conplex that ordi nary human bei ngs

21 are really unable to followit so that in 2005, in the
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1 sanme docunent that | showed you, the World Health

2 Organi zation, suggested a sinplified provisiona

3 nonencl ature in which all the forns of abnormal prion
4 protein whether classified by their solubility or their
5 PK resistance or the size of their fragnents on

6 el ectrophoresis, is they all be called PrPTSE. And

7 there are additional nanes you could give to themif

8 you wanted but those of us who can't keep it straight

9 woul d be able to call themall PrPTSE

10 Prion protein is a PPl-anchored cel

11 surface protein. It's made up of about 253 am no

12 acids. There are point nutations scattered al ong the
13 backbone which are associated with famlial CID and

14 there's 1 at 129, there is a normal polynorphismthat's
15 clearly associated with susceptibility to all fornms of

16 CID but nore strikingly with variant CID. There's an
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associ ation, as normal PrP, the normal precursor
protein is transformed into abnormal PrP. It becones
| ar gel y bet a- sheet ed.

Stan Kruzner has believed strongly that

this protein is the infectious agent and probably the

266

sol e conponent of it. That is not universally
accepted. Last year Laura Manulities reported finding
the sanme abnormal tubul ar vesicular particles in
infectious cell cultures that have been seen in

mul tiple brains fromanimls and humans with these

di seases. They don't fulfill Koch's postul ates but
neither do prion proteins. Here | summarized the
properties of prion proteins but I'mgoing to have to
ski p those.

So, all the rapid tests used for aninal
testing and potentially for human testing have been
based on the detection of the abnormal fornms of the
prion protein. And there are a nunber of factors that
affect the sensitivity of detection, the anounts of

agent tested, the proteolitic treatnment, the
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16 denaturation of the protein, the affinities and
17 specificities of the primary antibodi es, the anti body
18 | abel s used and nost recently the anplification

19 t echni ques and the co-factors which seemto affect that

20 anplification and finally, little remarked on but very
21 inmportant in controlling variability robotics, those
267
1 | aboratories that can afford robotics get much nore
2 consistent results than those of us who still have to

3 do these tests by hand.

4 O her than el ectrom croscopy and Western

5 Bl ot, a nunber of tests have been used to detect

6 abnormal forns of the protein, particularly for

7 screening ELI SA variants, by inmmunohi stochem stry,

8 which is used to confirmpositive ELISA tests for

9 cattle testing. Dot blots aren't nmuch used but there's
10 one commercial strip test that's apparently doing

11 pretty well in European cattle testing, a technique

12 that I will go through very quickly called the

13 conf ornmati on-dependent i nmunoassay, which uses an ELI SA
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14 readout. And then the nbst interesting of the recent
15 variants, the PMCA test and other tests called

16 "seedi ng" assays which offers sone opportunity for

17 anplification of abnormal protein. And I will show you
18 that in closing.

19 So, there's a Dot blot,

20 I mmunohi stochem stry, and in the same WHO docunent and

21 repeated to sone extent in an FDA, TSE Advi sory
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1 Conmittee Meeting, we invited six devel opers of

2 candi date PrPTSE bl ood screening tests to present their
3 early results. Six of themwere presented in Ceneva.
4 " VE sunmari zed themon this slide, and the follow ng
5 slide. Some of themused proprietary |igands that

6 seened to bond with PrP and increase its detection,

7 magneti c bead concentrations, a highly specific |GV

8 that preferentially binds to abnornmal PrP, a nunber of
9 approaches of which the PMCA has attracted the nost

10 attenti on.

11 | nmust say that nost of these tests,

12 whether it's because they didn't develop very well or
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13 because of the market considerations that we just heard
14 di scussed, we never heard anything fromagain. Your

15 guess is probably better than m ne for why that is.

16 For a while it was very difficult to get anything

17 publ i shed as negative if you hadn't done a

18 confirmati on-dependent i nmuno-assay and al though | wll
19 di scl ose that the devel oper of that test, Yuri Shakar,
20 with Stan Kruzner is a good friend of mine, it is not

21 currently being marketed in this country and I am not

269

1 sure that they're planning to continue to market it or
2 to attenpt to market it in Europe. It's nmuch nore

3 conplex to performthan other ELI SA-based tests.

4 The basic principle of the test is to take
5 nati ve suspension and to treat it w th hot guani dine.
6 The native PrP is fully accessible w thout guanidine

7 and the precipitated abnormal PrP is solublized by the
8 guanadi ne. So, what is done in that test is you

9 nmeasure the amount of ELI SA-detectable PrP in a native

10 speci mren and then you denature and nmeasure how nuch
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addi tional PrP you can detect after guanadi ne
denaturation. And you take a ratio and you do
replicate specinens, and if the ratio is over sone

val ue plus a standard deviation, you interpret it as
positive. And, the test appeared to be reasonably
robust, which we defined as our guys being able to do
it in a reasonable nunber of tries. It had a
reasonabl e dose-response curve over two-fold | og units,
which is less than the literature described but, still,
and it clearly could discrimnate between infected and

uni nfected tissues.

The results in our hands -- we don't have
robotics -- were quite variable. W tried to inprove
them by soni cation but we thought of breaking up
aggregate but that didn't help; it nmade it worse. The
nost di sappointing thing for us was that it only
appeared to increase the sensitivity over a standard,
wel | -done Western Bl ot by about one log and it's an
awful ot of work to inprove sensitivity of detection.

Now, it's true that ours are not optimzed. W don't
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10 have robotics. W didn't develop the test but | am
11 I nformed that other |aboratories have had not

12 dissimlar results.

13 The final test -- and this is what was
14 responsi ble for 10 of the over 400 abstracts in a

15 recent worl dw de neeting attended by Pedro Piccardo
16 fromour group -- over ten |aboratories reported

17 variants of this so-called Protein Msfolding Cyclic
18 Amplification or PMCA test devel oped by C audi o Soto
19 and his colleagues, first reported in 2001.

20 In this technique small anounts of abnornma

21 prion protein are incubated with an excess of nornma

271

1 PrP in a cyclic process consisting of repetitive brief
2 soni cati ons and i ncubations and they provide the PrPC

3 by addi ng suspensions of fresh normal brain. And you

4 have to do this every 20 to 40 sonications or else the
5 process, whatever it is, seens to get exhausted. This
6 ki nd of "seeding" assay was first devel oped by Byron

7 Caughey at the Rocky Mountain Laboratories but C audio
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8 Soto has really developed it to the state in which it

9 is today. They conceive of this as taking fibrills

10 of this abnormal protein, adding themto nol ecul es of
11 normal protein, breaking up the fibrills, and whatever
12 their abnornal state is, they apparently attach to the
13 normal protein and catalyze its growing into nore

14 abnormal protein.

15 This is all, of course, a theoretical

16 construct but at least to a limted extent it does seem
17 to work. So, they take infected brain, do a1 in 10

18 dilution, add normal brain and then they sonicate it

19 and incubate it and then they do it again and again and
20 again and finally they do a Western Bl ot, although you

21 can do an ELISA or a CDI or any other readout that you

272

1 care to adapt to it but they use Western Bl ot and nost
2 peopl e do.

3 So, if you see this control, uninfected

4 specinmen in 40 cycles you go in an infected specinen
5 fromundetectable to this nice band of abnormal prion

6 protein and in the controls -- ignore this little snear
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down there -- you don't. So, the steps involved are a
soni cation and an incubation. And this is a typical
PMCA round, single-reaction depth in our lab trying as
best we can to, as Cl audio Soto described, 20 seconds
of sonication, 10 m nutes of incubation, and that's
done 45 alternating tines, at 75 percent of the
soni cator's power; 37 degrees takes about eight hours.
And just as Soto described, we found the
same thing. These were done by Igor Batchik, and
here's one round, that's eight hours of PMCA and he
diluted it again and the second round and the third
round and nine rounds and finally 12 rounds and it
seens that you can continue out ad infinitum And the
devel opers say that because you eventually get bel ow

Avogadro's nunber, this nust nmean that you have created

de novo lots of new protein; therefore, the sensitivity
of the test should be exquisite.
Two problens, at |east two probl ens.

One -- this is a side remark. See those little snears
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down there? You saw sonme of themin Soto's. That's
fromthe second anti body so you do have to be careful
that you have nice, clean reagent because those can be
very, very confusing. |If that were in a Dot blot you
woul d know by your controls, if that were in Dot bl ot
or ELISA you could read that as positive and if you
burn in a gel, that gets even worse.

At any rate, but the nost disappointing
thing for us was that the increase in sensitivity,
here's a standard Western Blot and you've got a
positive out to sonewhere between ten to the mnus

three and ten to the mnus four dilution and when we

did a PMCA, it went out to sonewhere between ten to the

four and ten to the five. And that's an awful | ot of

work for a ten-fold increase in sensitivity. Again, we

didn't develop the test. W haven't optim zed the

test. The added brain is a biologically variable

mat eri al .

And there are other problens encountered in

devel opi ng PMCAs. The nost inportant for our purposes
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4 today is that it failed to detect abnormal PrP in sone
5 hanst er bl ood sanpl es thought to contain the infectious
6 agent. And I'Il show you that in a mnute. And then a
7 recent, nost troubling report has been has been that a
8 nodi fication of this procedure generated abnormal PrP
9 fromnormal tissues and that the abnormal PrP-TSE

10 generated de novo was itself infectious.

11 Now, these clains have not been

12 convincingly confirnmed by other authorities. Bob

13 Rohwer has been unable to denobnstrate that the

14 generated protein was itself infectious and I

15 under stand t hat Byron Caughey, both very reliable

16 wor kers, have not. But that's a problem And then

17 here is a sanple from Paula Sigh (phonetic) in Soto's
18 group of the problemw th the sensitivity. Renenber

19 the tracing from Bob Rohwer's hansters where hal f way

20 t hrough the incubation period the infectivity appeared

21 and it went up and never canme down again? They found
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1 det ect abl e, whatever it is, PrP-TSE, which never
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reached 100 percent, up to about 50 percent of the

all oquats tested down to zero at 80 days before rising

al nost to 100 percent during the clinical illness.
Well, you're not going to be screening

bl ood donors who are clinically ill with

Creut zf el dt - Jakob di sease but you will be screening

bl ood donors when you're in the end of the incubation
period and you know that donors are infectious for at
| east three years before onset with variant CIJD. | can
show you those data. So, this is a severe problem

The probl em posed by anplifying abnorna
PrP fromnormal tissues is even worse. The two
problens are one, etiological. |If it's ubiquitous this
abnormal protein would appear to fail one of Koch's
postul ates, that is, nonubiquity. Now, of course,
you're free to junk Koch's postulates if you |like but
there shoul d be sone rules of evidence for what
constitutes an infectious agent. But the practical one
Is that if you increase test sensitivity to overcone

these fal se negatives and it |eads to detection of

276
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abnormal protein in many sanples from uni nfected
sources, then you' ve lost specificity and positive
predictive value. And this is serious enough that
Aguzzi from Zurich put it better than | can, that,
"Prions have been generated de novo from purified
I eukaryotic PrP with adm xtures of polyanions and
l'ipids using PMCA. This discovery is exciting but
bl ows a kiss of death to diagnhostic PMCA "

| take sonme other counsel fromtwo of ny
esteened col | eagues fromthe United Ki ngdom where the
ri sk has obviously been considerably greater than it is
here. Phil M nor commented about UK public health
policies and BSE/vCID, that they have been based on two
very inportant elenments, ignorance and fear. W would
probably describe those as prudent respect for
uncertainty and the precautionary approach but he's
nore directly spoken than | am

And then having heard the reports of the
spont aneous generation of abnormal PrP from normals,
Bob WIIl in Cctober summarized it as follows: "Wat is

going on? | amconpletely confused.” And, that
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adequat el y expresses nmy response to the new -- | just
don't know what to make of it but it could be a real
probl em for the devel opment of this initially

i nteresting technique.

Just to close, there are surrogate assays
t hat have been reported. 2001, the first several
proteins are released into the CSF including 14-3-3.
|"ve go to disclose, | used to get a patent royalty for
a couple of years for the precursor of that protein but
it's not specific sensitive or feasible for antenortem
testing, which mght explain why | don't get royalties
anynore.

The abnornmal protein, not prion protein, or
nRNA patterns have been sought in blood, using
nonspeci fic techniques. There was a flurry of interest
in erythroid differentiation-related factor, nmRNA, of
whi ch seenmed to be down-regul ated in scrapie and sone
of the other diseases, apparently hasn't panned out as
useful for variant CID and probably not for BSE either
because they haven't heard anything nore about it.

Fourier-transforminfra-red spectroscopy does seemto
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generate abnormal patterns and especially when coupl ed
wi th neural network |earning patterns for recognizing
abnormal patterns better it may offer sonething that it
hasn't yet.

I nvalidating any of these tests, it will be
i nportant to have biological reference materials.
There are two of them|l'maware of in devel opnent. The
VWHO has a collection at N BSC under Phil Mnor's
supervision. That collection has been described in a
coupl e of places. | have |listed here the European
Uni on has al so devel oped a NeuroPrion Bl ood Di agnostics
Proj ect .

| know t hey have collection of sheep bl ood,
I nfected sheep blood and I'msure that since they work
wi th nmonkeys anyhow they' ||l probably -- although
don't know that for a fact -- would probably be ained
at getting infected and controll ed nonkey bl oods;
getting human bl oods, while inportant, have been to
date al nost inpossible to get in volunmes adequate to
serve as reference material. W don't have a U S

reference material but working together with Larrisa
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Cervenakova in Roger Dodd's group and Pedro Piccardo in
ny group we have done infectivity titrations on three
of the Wirld Health Organi zation references and the
Swi ss BSE reference material.

And this is what | neant to show you, that
we had to do the variant CID titration in
FEB- nont r ansgeni ¢ m ce because the PrP-humani zed m ce
are not susceptible to variant CID. So you have to be
careful in predicting froma sequence that you put into
a nouse what its susceptibility is going to have to be.
It does have to be validated in a traditional way.

And I'Il close. | can't add anything to
t he discussion this norning by Drs. Dodd and Roberts
about whether a validated TSE tissue bl ood donor
screening test would be indicated in practice. For
tissues it's feasible. Now it would require doing
autopsies and validating the test with a very snall
market. For bl ood, based on what G anger Morgan
calls -- he's an engi neer who does ri sk assessnment --
calls utility-based rules, you' d go through the kind of

ri sk-benefit analysis, |ooking at the risk-benefit,
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maxi m zi ng the benefit and accepting renote risk only
if you had to achieve a substantial net benefit.

And, by the way, a false positive TSE
screening test without a valid confirmatory test to our
m nd woul d plausibly constitute a substantial risk to
the donors. | nean, it would be very difficult to tell
sonmebody you got this stuff in your blood, we' re not
going to take you as a donor anynore but we don't know
whet her you're going to conme down with a fatal disease,
or, it's nothing. It would be very difficult to dea
with a situation |ike that.

To ny mind, if the nunber of BSE cases or
t he nunber of transfusion cases continues to go up and
they reach a | evel where public perception causes a
consi der abl e anbunt of concern, and an adequate test
becones avail able, which is not for blood donor
screening, then it's likely we would shift to what
G anger Mrgan calls technol ogy-based decision rules,
which is to use the best technol ogy available. If you

have a test and it works and the disease it interdicts
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Is serious, it is very hard to tell a population that

we're not going to use it but if the cases in the UK
continue to remain | ow and the BSE epi dem ¢ continues
to devol ve, then we may well accept the continued risk
even if a reasonably effective test is developed. 1'II
stop there.

DR. BRACEY: Thank you for that thorough
review. | think it clearly answers the current-status
testing. W need to take a break now in the interest
of tinme and reconvene at twenty after -- well, we can
try quarter after.

(There was a break in the proceedings.)

DR. BRACEY: Gkay. Qur next speaker is Dr.
Harvey Alter. He served as Chief of the Infectious
Di sease Section and is Associate Director of Research
In the Department of Transfusion Medicine. Dr. Harvey
Alter is old enough so that he is the coinvestigator on
the original discovery of the Australian antigen test,

really done semnal work in terns of helping to
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chronicle what used to be known as nonA, nonB hepatitis
IS now known as HCD. He's received nunerous awards

i ncluding the Lascar Award for his extensive work in
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the field and he will present a reductionist's view of
t he pathogen reduction. Dr. Alter?

DR. ALTER How are you doing? First,
Jerry, | want to thank you for this wonderful tine
slot. Wiile waiting nmy prions have undergone a
confirmational change. 1In any event, there is the
obligatory disclosures to nmake to begin with. And
have to discuss that | both work for and ama victim of
DHHS, which is "diffuse hereditary hypertrophy of the
scal p. "

In the wake of the HV tragedy the FDA and
the U S. bl ood establishnment have endorsed the
precautionary principle, and I think it's worth just
readi ng this again because it's key to our deci sion.

It says for situations of scientific uncertainty the
possibility of risk should be taken into account in the

absence of proof to the contrary. And a corollary to
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that is the precautionary principle asserts that
nmeasures need to be taken to face potential serious
risks. M own corollary is that pathogen reduction is

really the ultimate precautionary principle by

eradi cating al nost all potential for infectious disease
transm ssion even before that risk has been
concl usi vely established and possibly even before it
has been recogni zed.

So, | think this is a new paradigmin
transfusion safety that may initially add costs but
ultimately I think will not only provide maxi num safety
but will actually turn out to be cost neutral and
probably cost saving, as | will try to define later.

Now, this variation of our prospective
studi es shows the decline of posttransfusion hepatitis,
as was shown earlier, today from about 30 percent in
the 1970's to near zero by 1997. And that's been
viewed as one of the major acconplishnments of bl ood

transfusion nedicine. But in the context of today's
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16 talk, I'mchagrined to say that it's really one of the
17 maj or exanples of a failure of transfusion nedicine.

18 Because there was no preenptive viral

19 reduction strategy in place, because decades passed

20 bef ore agents were recogni zed, before the extent of the

21 hepatitis risk was really defined, before the agents
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1 wer e di scovered, before proper testing strategies were
2 I npl enent ed, a huge nunber of cases, |'ve cal cul ated

3 t hat hundreds of thousands of cases of posttransfusion
4 hepatitis occurred over the decades from 1970 to 1990,
5 before we could do anything about it or before we chose
6 to do anything about it. And that's, so that's, that's
7 t he one point.

8 Now, historically, there has been a very

9 l ong interval between the first recognition of the
10 di sease, that a disease be transfused and transmtted
11 and actual inplenentation of the first screening test.
12 Now, for hepatitis B that interval was 1940 when it was
13 recognized in Wrld War |11, for the first Australi an,

14 antigen test in 1970, a thirty year interval. For
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nonA, nonB HCV that interval was 15 years. For HV the

better value reduced to three years, for the first

recognition of transfusion-transmtted cases and for

West Nile virus we did increasingly well and we reduced

to under one year.
However, if we go back, we actually have

warni ngs that West Nile virus was transmtted by

transfusion in 1999. So, it really can be viewed as
possi bly four years. And then Chagas di sease, which
was recomended by the Bl ood Products Advisory

Conmttee in 2002 as a test we should be doing but it

wasn't till 2007 that the first test was inpl enented.

So, the inherent problemis that this kind of reactive

strategy to pathogen risk is a fundanental and

i nevitabl e del ay between the recognition of risk and
the prevention of risk and thus infections are just
destined to occur before we can adequately react.

So, West Nile virus is a good exanpl e of

this. As the West N le virus epidenm c began to spread

file:///D]/Meeting/010908tt. TXT (301 of 380) [1/28/2008 1:26:19 PM]

285



file:///D|/Meeting/010908tt. TXT

13

14

15

16

17

18

19

20

21

10

11

rapi dly across the country in 2002 we had nothing in
place. W had very little we could do to prevent
transfusi on-transm ssion. Once testing was devel oped
In 2003, we did very well. But there were 23 cases,
docunent ed cases, and probably many nore in 2002, and
according to CDC estimates of 140 infections for each
clinical case, there were probably actually 3200 or
nore infections of West Nile virus fromtransfusion in

t he year 2002. As you can see, it declined markedly

after our testing but overall there were 32 cases or
4480 infections from bl ood transfusion.

So, it's alot. It's not like hepatitis
but it's still a lot of cases. None of these cases,
not a single one of these would have occurred if we'd
had had a preenptive strategy in place. And proof of
that is that not a single case occurred from
solvent-detergent treated plasnma. This inactivation
works. It would work for this agent. It would work
for Dengue. Are we going to repeat this for Dengue now

as David Leiby inplied? Dengue has all the
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12 characteristics of West Nile -- the spreadi ng nosquito
13 Is already here -- the only difference is it doesn't
14 have the bird host which facilitates its spread.

15 So, in the final analysis, and you can see
16 some pictures | have from Africa, what you see here,
17 even the King Buffal o has an onboard pat hogens

18 surveillance system But, the bottomline is that any
19 agent that even transiently traverses the circulation
20 of man during an asynptonmatic phase of infection is a

21 threat to be transfusion-transmtted and the |ikeli hood
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1 of that transm ssion is highly dependent on the

2 duration of virema -- or whatever the agent is -- and

3 the I evel of concern is dependent upon the severity of

4 t he ensui ng di sease. So we now as we have al ready

5 heard today we have whol e panoply of unscreened threats
6 facing us.

7 Now, fortunately, as chi kungunya becones a

8 problem it will now be nuch easier to handl e because

9 ny | ab has determ ned the crystal structure of the
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chi kungunya virus.

(Laught er)

DR. ALTER  Now, this vast array of
potential infectious agents requires continuous
surveillance and then a clinical assessnment of the
magni t ude of each identified potential risk and then,
where possible, testing or other strategies to limt
that risk. So, this is an agent-by-agent reactive
process that is inefficient, insensitive, often
controversial in its decisions and inevitably applied
only after disease has occurred. A nore enconpassing,

efficient and intuitively appealing option is

preenptive pathogen reduction. And I'mreally just
here as setup man for tonmorrow s program so, but |
wi |l express ny opinion

So, alnobst all the aforenentioned agents
and many ot hers can be reduced to nonpathogenic | evels
by these nucleic acid intercol ating agents such as
psoral ens and Riboflavin in the presence of Ud. Now,

shown here are the |l og reductions for psoral en EVA and
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9 much the sane could be shown for Riboflavin. These are
10 very significant reductions, and may be even hi gher.

11 W just don't have the test systemto really know how
12 t he about how high the reduction can be. So that's

13 encour agi ng.

14 And, pathogen reduction has many potentia
15 advantages. First, it effectively inactivates nost

16 clinically relevant viruses, whether they' ' re RNA or

17 DNA, single-stranded or doubl e-stranded, envel oped or
18 nonenvel oped, intracellular or extracellular. It's

19 really incredible but it does that. It inactivates al
20 the clinically rel evant gram positive and gram negative

21 bacteria that have been tested so far. It inactivates

289

1 Spi rochetes for catching (phonetic) protozoa of known

2 transfusion relevance. It prevents transfusion

3 associ ated with graft-versus-host disease by killing

4 | ynphocytes. And it offers the probable preventative,
5 protection agai nst pathogens that may be lethal, it may

6 be anot her AIDS agent sone day -- that will inevitably
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7 energe in the future.

8 So, inthis regard it's really like a magic
9 bullet. It has these incredible advantages. But there
10 are inpedi nents to pathogen reduction that have limted
11 its use. First of all, there's been shown to be sone
12 decrease in yield in the platelet trials perhaps 10 to
13 20 percent, but the clinical effectiveness was narginal
14 and virtually any techni que including sense irrigation
15 wi Il reduce yield by perhaps 10 percent.

16 The second point, a small one, is that

17 there has been insufficient kill of sone high-titer

18 agents, such as HAV and Parvo B-19 but these agents,

19 t he recipient popul ation has anti body at very high

20 | evel s and the reported cases of either of these agents

21 are very, very few.
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1 Toxicity has been a big issue because
2 i ndeed no toxicity is known for R boflavin. It's a
3 natural -- product, and the risk fromthe psoralens is

4 really theoretical at the | ow residual doses that would

5 actually be transfused. There's a built-in, very wde
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safety margin. There is sone concern in pediatric
cases but even here the margin should be wde. So, the
main deficit or detrinment | think has been that one,
there is no process as yet that's proven to work for
red bl ood cells and therefore no single process that
could be used for all blood products. And |I'll get
back to that argunment in a nonent.

And, then again there's great fear of
proj ected high cost but there are offsets to the cost.
I f we could devel op the multi conponent pathogen
reduction system which would include red cells, then we
woul d reap | think sone cost benefits.

And, first of all, we can elimnate sone of
our current assays. | believe that testing for
syphilis, anti-hepatitis B core, which |oses about 1

percent of our donor popul ati on, Chagas di sease, which

we just started but | think we really need it and |
think get rid of West Nile virus and possi bly others.

We woul d preenpt the need for future testing, things
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that are probably com ng down the pike, |ike babesia,
Dengue, nmalaria, HHV-8. W could elimnate bacteria
testing. That would be a major cost-saver. W could
elimnate radi ation, prevent graft-versus-host disease,
anot her cost saving, and, a very big itemis it wll
allowus -- and we're sort of on a trend now novi ng
frommnipool testing to individual donor testing but
this would allow us to continue m nipool testing and
still feel safe. And, we could reduce donor excl usions
based on geography. And we have heard today how many
donors we | ose because of the malaria exclusions.

So, cunul atively these neasures woul d be
really a major savings and relieve a | ot of headaches.
But perhaps the key and imediate addition really is
not the efficacy. 1'mgoing to kind of get on a --
there's a line I"'mgoing to use so you don't fal
asleep -- I'mgoing to get up on a soap box here and

say that | think the immediate key issue is not really

the efficacy of pathogen reducti on because the evidence

is substantial, and not even the safety, where the
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toxicity remains theoretical but rather whether we
shoul d i ntroduce pat hogen reduction for platelets in
singl e donor plasma before a systemis in place to

i nactivate red cells.

This is a strategy that has been adopted in
many countries in Europe. It's a difficult conundrum
I"mnot sure | know the answer. Opinion is very
sharply divided on this. However, it's known that many
patients receive repeat, often daily platelet effusions
that only intermittently are acconpani ed by red cel
i nfusi ons and al so that many centers pool platelets,
vastly increasing the exposure risk. 1t's also clear
that if we wait for the conplete system another five to
ten years is going to go by before that's in place.

And, during that tinme, platelets and fresh frozen
pl asma are going to continue to transmt infectious
di seases, at a low rate but nonetheless they wll
transmt them

Should it turn out that there's a new agent
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that cones along that is nore serious, then further
transfusion-transmtted tragedy will ensue. | believe
that the precautionary principle and the noral

| nperative dictate that we inplenment what we have even
if it's less than perfect. Admittedly there's the
other side of the coin and that platelet single donor
pl asma activation in the absence of red cel

I nactivation will not bring us the cost savings that
the conplete systemw ||l and that red cells w |

continue to transnmt di seases. It's al so cl ear that

pat hogens are only a part of the risk equation, and now

not even the | argest part, as we saw today; however, |
counter that correcting human error or trying to
prevent human error and introduci ng nmethods for TRALI

I n pat hogen reduction are not nutually exclusively and
they all should be pursued with equal vigor.

Sol vent - det ergent treatnment of commercia
pl asma and its derivatives has established the
principle that pathogen reduction of even a single
bl ood clot is enornously val uabl e and has

si mul taneously established the principle of preenptive
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pat hogen reduction. Universal solvent-detergent
treatnent has rendered the fornula, nost risky of bl ood
transfusi on products, plasma and plasma derivati ves,
wi Il now be the safest. As bl ood transfusionists
scranble to find a way to stop West Nile virus from
whol e bl ood and pl atelets, how reassured the plasm

i ndustry nust have been to know they already had this
agent preenptively covered. Those sane neasures woul d
protect agai nst Dengue in plasma or any

|'i pi d-encapsul ated agent that threatens the bl ood
suppl y.

Had we had sol vent-detergent treatnent in
place in the early 1980's, the vast majority of cases
of H'V and HCV that afflicted the henophiliac
popul ati on woul d not have occurred. And | say this not
to cast retrospective blane but to take a | esson from
history and to illustrate the value of having a
protective mechanismin place before the next agent
strikes us.

At present we have two technol ogi es,

psoral en and Ri boflavin, that would give the sane |evel
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of safety of platelets and fresh frozen plasnma that we
currently have in conmercial plasma derivatives. Can
we risk the possibility that a new | ethal agent wll
enter the blood supply and replay the H 'V tragedy? Can
we face future generations and say that we did all we
could at the tine? | believe the tinme has cone to act.
The evidence for safety and efficacy of pathogen
reduction in platelet and plasnma, both here and in
Europe is sufficient, if not overwhel m ng and any
reasonabl e interpretation of the precautionary
principle would say that this a procedure that should
be i npl enent ed.

However, whether you agree with that or
don't agree with that, that is not my main issue. MW
main issue is that we have to establish a m ndset that
says that pathogen reduction of all blood products is a
worthy and achi evabl e goal. And we need to invest
oursel ves enotionally, intellectually, and financially
to make this happen. The bl ood bank establishnent,

Nl H, FDA and industry have to nmake this concept a

priority, sonething they haven't done as yet, and then
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work in concert to devote substantial resources and
energy to achieve this goal just as they did for viral
nucleic acid testing. Only then will this happen.

| was in a packed ballroomin a hotel, I
think in Silver Spring, around 1996, when David Kessler
urged bl ood banks to devel op NAT testing for routine
donor screening. Everybody said "yaw yawyaw." It was
huge, huge skepticismover that. But because of his
position of authority it really drove the system It
gener at ed governnent-i ndustry col | aborati on and
resulted in a remarkably rapid devel opment of NAT
testing that had been just of imeasurable benefit to
bl ood safety.

Now, |'mno David Kessler and | have no
position of authority, but | adnmonish you and |
encourage you to say that this is the right thing to
do. We don't have David Kessler here today but | think
he m ght agree that this is the right thing to do,
what ever right is, and that we have to find a way to do
it. We have to bite the bullet, and, fortunately in

this case, it's a magic bullet. So, thank you.
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DR. BRACEY: Thank you. Any questions or
comments fromthe Commttee for Dr. Ater's
presentation, which | think was quite clear?

Ms. Finley?

M5. FINLEY: Thank you very nuch, Dr.
Alter. | hope that the Commttee will have the benefit
of seeing your slides. W don't have them al ready.

DR. ALTER  Yeah, they're going around the
room

M5. FINLEY: Geat. Thanks. | did want to
ask you to, first of all, if it's not an inappropriate
question to ask if in front of our FDA coll eagues.
Were are we with review of psoralen and, et cetera?

DR. ALTER Wll, yeah. | nean, | can't
answer that. There are clinical trials in process,
that there have been clinical trials that have been
done that have shown that it was sufficient for
Eur opean countries, many of them to introduce routine
pl atel et pathogen reduction. The data were not

sufficient to the FDA but new trials were underway.
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MS. FINLEY: Whose product is that?

DR. ALTER That is, Cerus is psoralen, and
Navi gant i s Ri bofl avin.

MS. FINLEY: Ckay. Thanks. Just getting
to the point that you nmade about increnental
i mprovenment in the safety of the blood supply, |'msure
you are aware that the Departnent responded to the
Institute of Medicine report in 1995 regarding the
m st akes that were nmade in transm ssion through the
bl ood supply of HHV and HCV. Principles for
i ncrenental inprovenent and for behavi or of physicians,
t he governnment, the industry, blood testing facilities,
et cetera, were very, very clear about how we respond
to infectious agents.

| was wondering if you felt confortable
responding to the role of increnental testing
i mprovenents in view of the conmtnent the Departnent
has made in sworn testinony to the Congress, which, as
far as | can tell, it's still where we stand in this

country regardi ng blood safety issues.
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DR. ALTER Well, I'mglad you asked that

because | don't want to denigrate what we've done. |

nmean, we started | ate.

MS. FI NLEY: Yes.

DR. ALTER And | think we've done our nea
cul pas about the late start but once we started, once
H V cane al ong, we have been incredibly vigorous in the
precautionary principle, in truth, and in doing
anything we could to prevent disease transm ssion and
it's been highly, highly effective. But, it's just
this inherent problemof reacting to sonething and j ust
by definition if you are reacting it has to have
al ready occurred.

And so by the tinme -- and sonme tests are
easier to develop than others so we got the Wst N le
testing very fast. W already had a platformin place
but if it was a totally new agent, night take |onger.
So, we've done a great job but now we're at this

I npasse where the nunber of agents, nosquitos are
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attacking us fromevery side, ticks, and everything.
There's just a |lot of agents out there. They're not as
devastating as H'V but we don't want to transmt them

| don't think you want to transmt them And by going

300

down this pathway -- which if it can be done, and |
don't even know if can it be done. | don't know if
we'll have a red cell systemactually work in practice.
| just don't know that. |I'mjust saying we've got to
try to get there. And, but if we got there, it would
be wonderful. W would already, we would feel really
safe. W woul d prevent everything except prions and we
could elimnate a | ot of things.

| think I listed sone of the things but
there's probably sonme other things we could elimnate
and if we just elimnate questions, we would increase
our bl ood supply by 2 percent just by elimnating the
mal ari a questions and any travel restriction questions
and by not testing for anti-HVC. That's 2 percent
right there. The benefits are enornous.

DR. BRACEY: Thank you, Dr. Alter, for the
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judi cious use of tine.
DR. ALTER  That was just ny first slide.
DR. BRACEY: No, no. | think nowis a good
time to nove onto our next talk. It will address sone

of the questions related to the use of these agents.

This tal k given John Chapman, vice president of
research and devel opnent for ThernoGenesis. The topic
of the talk is toxicology related issues of pathogen
reduction. Dr. Chapnman has done extensive work in this
field. W're very fortunate to have himtoday to share
his informati on. Thank you.

DR. CHAPMAN: Wl |, thank you very nuch
It's a pleasure to be here to have this opportunity to
address the Conmittee. |, like Dr. Wight, amfrom
Texas and so hence you already introduced into the
record that it's a great state, |1'Il forego ny usua
overvi ew of the Texas history.

DR. BRACEY: A great state with nosquitos

at risk.
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15 DR. CHAPMAN:  So, ny subject matter of

16 expertise is toxicology. And I was actively involved
17 in the devel opment of pathogen inactivation

18 technol ogies from 1988 to 2004. | did this for

19 particularly red cell technology, Inactine, the latter
20 part. Since that tine |I've disengaged fromthat work

21 so | don't have anything to disclose in ternms of any
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1 rel ati onships with anyone. But, | amvery interested
2 in the field of pathogen inactivation and | appreciate
3 that Jerry has called me and invited nme to cone and

4 tal k about toxicology and I hope that ny comments wll
5 be useful to the Conmittee.

6 This first slide just shows that you can

7 divide the national blood supply into two categories,
8 bl ood conponents and pl asma and, as Harvey nenti oned,
9 pat hogen inactivation has already been introduced into
10 this and the performance and safety record that is

11 really inpressive in ternms of how well the introduction
12 of pathogen reduction has achieved in inproving the

13 safety. On bl ood conponents you can see the scope of
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14 the problem There's 14 mllion units collected from8
15 mllion donors approximately and those end up being

16 transfused into 4 mllion recipients. So, you, there
17 are a |l arge nunber of exposures going on here and so

18 have to see how we can maxi m ze that safety as well.

19 And one thing that | want to talk a little
20 bit about, apart fromthe toxicology issue, is it seens

21 like there's a lot of focus on the first case of a

303

1 smal | popul ation of infected people transmtting virus

2 to the large population at risk. But where | also have
3 a lot of concern, especially when I was working, is

4 about the other, going the other direction, where you

5 have popul ati ons that have CW and EBV, which are, you

6 know, 70 percent of the popul ation nay be seropositive
7 but 30 percent of the people going into a hospital are
8 seronegati ve for CW.

9 And, so, that's a |lot of people. That's

10 nearly 1 mllion people are seronegative going in.

11 And, the data is not very clear about what is the
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frequency of that transm ssion, nmaybe 1 percent, but if
it is 1 percent that's 10,000 people infected with CW
And, it has to be very optimstic in ny view to think
that there's no harm being done by that. What is the
harn? 1 don't know. When | was doing this work, |

| ooked for that data and it's really absent. So, |
think we al so have to keep in view not only thinking
about this kind of case but also this case because |
think those could be inportant as well.

Now t al ki ng about pathogen reduction

304

technol ogy, there is a general thene that energed over
the last 15 years of devel oping these, and, you take a
bl ood product, the first thing is to deliver the
conpound to the bl ood, the reaction occurs, it can

ei ther be a spontaneous reaction or nore commonly known
now to be photoactivation, triggering the chem cal
reaction and then for nost of the processes there's a
conpound renoval step to further enhance the safety
aspect. You then have a pat hogen-rel eased product

whi ch can be stored or transfused.
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11 During the 15-year period that these
12 technol ogi es were devel oped one thing that cane out was
13 that you need to target nucleic acids because that

14 provi des a biochem cal basis for selected toxicity and

15 if you don't have that you really couldn't be
16 successful. And we |ooked at many different ways to
17 i nactivate virus, such as oxidation, nmany different

18 chem stries and none of those worked until we started
19 targeting nucleic acids. And it's really the absence
20 of these pure specificities for nucleic acids that gets

21 technol ogies into trouble, actually.
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1 So these are sone of the exanples of the

2 conpani es that are actively developing this. |nactive
3 10-110, you don't hear about that anynore. That's

4 sonmething that | used to work on. And also S303 is not
5 actively going on in the trials now as | understand.

6 Both are the two red cell technol ogies but still the

7 Met hyl ene Blue is not being used in the United States,

8 there's a lot of intellectual property issue with that
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but the psoralen technol ogy and Ri boflavin is noving
f orward

One thing I want to enphasize froma
t oxi col ogy perspective is it's inportant that people
understand that the FDA is very, very inportant in how
t hese technol ogi es are devel oped. So, you go through
the -- use of process devel opnents, nonclinical study
but once you get to that point of nonclinical studies,
t he conpani es are engaged with FDA and the studi es that
are done, the experinents, it's a continual exchange
bet ween t he FDA.

So that relationship is very inportant.

It's really vital to the devel opnent of technol ogy and
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also it has a lot to do with the overall safety
assessnment. Because it's not |like we do all these
studi es, phase one, two, three and then do all the
t oxi col ogy studies at the end of the gane and say,
okay, now let's review that. W have conti nui ng
conversations with regulatory agencies so it's

continually nmonitored and |I think that provides a | ot
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8 of assurance that the products will be done in a safe

9 and effective manner.

10 This slide is one fromDr. Vostal. And I
11 think it's areally inportant slide for the Conmttee
12 because it's just like Dr. Alter was saying, unti

13 there's a clear acceptance that there's a benefit for
14 this technology -- which | don't think there is yet --
15 then the anount of risk that you can put into the bl ood
16 systemis determ ned by that |evel of benefits. So, if
17 the perception is that there's very little or no

18 benefit to the pathogen activation technol ogy, then you
19 can justify putting alnost no risk into that and then
20 the issue of theoretical risk beconmes even

21 unaccept abl e.
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1 So, | think if it was clearly stated that
2 we need this technol ogy, then we woul d have nore of a
3 platformto really |l ook at the risk. And, of course,
4 t he whol e purpose of the toxicology part of the program

5 is to assure that we're doing risk reduction, not risk
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6 substitution. W don't want to introduce chem cals

7 into the blood supply and introduce a new type of risk.
8 We actually want to do a risk reduction.

9 So, how do we go about knowi ng that, as a
10 t oxi col ogi st, how do we apply that discipline to the
11 assessnment of risk? Well, really there's two basic

12 categories of work. One is exposure assessnment; that's

13 enphasi zing that dose is critical. The outcone will be
14 | argely determ ned by the exposure, how frequently does
15 it occur, and what is the magnitude, and then

16 under st andi ng what the is the hazard of the chem cal,
17 what is the nature of the substance, what kind of

18 infection is produced and then collectively that gives
19 you the information to do a risk assessnent.

20 And, just like for drug devel opnent, there

21 are standard batteries of test information that are
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1 required to characterize the toxicity of a conpound.
2 And so a list here is provided and these have all been
3 done and published in many phases for the psoral en

4 technol ogy and then al so for sone others. But these
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are the standard work that's done. [It's very expensive
work but it's necessary and it's routinely done.
Because these agents target nucleic acid,
there's really a strong focus on what is the
genotoxicity. And, so, you have a battery of assays or
not just one genotoxicity test that you do and say it's
a pass or fail. You have in vitro nutagenicity assays;
you have in vivo nutagenicity assays. |In vivo are
particularly inportant because they take into account
t he biological factors of absorption, distribution,
met abol i sm and excretion that can affect what the
actual risk is for an adverse health effect. These are
t he assays that are there.
Then finally and very inportantly is the
carcinogenicity bioassay. Now, with the transgenic
m ce nodel being avail able, the P53 nouse nodel you

have a shorter tine to tunor, reduced nunber of

animals, still get the benefit of the whole anima

dosinmetry and all those are being perforned.
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We have two types of test articles that we
use for toxicology characterization. One is the, what
| call product safety studies. 1In this case you take
the test article for the study with the, in the case of
t he psoral en product woul d be the psoral en-treated
pl atel ets and so what you do there is treat the
pl atel ets and then you actually use both as a test
article in an animl and you just give as nuch as you
can. So the exposure nmaxi mumis vol unme constraint.

The other type of study are nore of a
classical risk assessnment for the active ingredient, is
the test article, so, for exanple, S-59 would be a test
article and there you can just keep going and you will
produce toxicity. You can find out what is a maxi mum
tol erated dose. And so both of these kinds of studies
are very inportant and are being done for these
compounds.

So, before |I get into sone of the details

of the data, I'Il just give you sone generalizations
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about what are the kinds of findings that we're seeing
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for those conpounds that have nade it into clinical or
phase redevel opnent. And, the active agent for these
conmpounds can be denonstrated to have toxicity but
they' re consistent with nost drugs, in the range of 1
to 100 mlligrans per kilogram be sone evidence of a
bi ol ogi cal effect on the recipient. However, the
exposure that actually occurs is nmuch | ower than that
and routinely we can denonstrate greater than a

t housand-fol d safety margins.

And this thousand is inportant because for
general toxicity endpoints you try to have a ten-fold
safety factor for extrapolating data fromanimls to
man because aninmals are not a perfect nodel for humans.
You have another ten-fold safety factor built in
because not all humans are simlar versus
susceptibility for chemcal insult, and then finally
what is another ten-fold factor and that's just for
variants in toxicol ogy endpoints. The science of
toxicology is not perfect so it blunted (phonetic)

another ten-fold safety factor and so when you go ten

311
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times ten tinmes ten that gives you a thousand-fold.
And so you really have a feeling of confidence in the
safety you can achi eve through a thousand-fold safety
factor.

| think one thing that is very inportant is
t hat peopl e understand, who are eval uating these
technol ogies, is that the residual |evel of the active
ingredient in a fully processed pathogen bl ood
component is below the detection limt of toxicity
assays including genotoxicity. That neans that if you
take a unit that's not treated and a unit that is
treated and you ran any toxicology test that you could
conceive of, | know of no test that can differentiate a
treated unit froman untreated unit in regard to a
t oxi col ogy endpoint. So, that's the efficiency of
renoval. So, as Dr. Alter was saying, there remains a
theoretical risk but it's not a nmeasurable risk in
ternms of actually being able to identify a pathogen
i nactivated unit based upon a toxicity endpoint.

Anot her point | want to talk about is the

potential for long-termtoxicity. The active agents
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that are used are water soluble and so they woul d be
excreted rapidly without accunulation in the body. If
they were highly |ipophilic, then you woul d be
concerned about potential for buildup. One of the
chal | enges for risk assessnent, however, is there are
di verse reaction products of the active agents in the
bl ood conponent so when you add the pat hogen
i nactivating agent to the blood, there are bi ochem cal
reactions, sonme of which are covalent, and these create
speci es.

And there can be many of these species.
So, it's difficult toreally build up safety nargi ns on
all of these different species that are created,
however, what we do know is that the reaction products
are generally less biologically reactive than a parent
compound, so | don't know of any phase where there's a
derivation of the parent conpound into a nore active or
toxic form So, if you can denonstrate safety with the
active form | think you have a very good safety nmargin
for side products. But if it is alimtation of a

technol ogy, it's nuch easier to characterize a very
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hi gh safety margin for the active ingredient and the
reaction parts are nore difficult to do.

Now, this is a summary of findings for
Anotosalen. | still want to call it S59. | guess |I'm
an ol d-school guy but I w sh we woul d have chosen a
little easier nanme than Anotosal en. But the point of
this is saying to denonstrate first all these types of
t oxi col ogy studies that would be done for a drug are
bei ng done for a conmpound. So you see acute toxicity,
repeat ed dose, subchronic, reproductive toxicity,
phototoxicity, and they identify what is the maxi num
no-ef f ect dose.

kay. So what dose is required to get at
to a point where you can get to a point where you can
see no neasurable effect in an animal and how does t hat
relate to the clinical exposure? And you can see you
get can very good safety margins for all of these
endpoints. And that's quite an inportant finding.

And, | really want to bring attention to
the Committee about this publication because it's

really a hallmark for the advancenent of the toxicol ogy
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of pathogen reduction. |It's a paper studying the
genotoxicity assessnment of S59 and it's published in a
hi ghl y-respected research journal, Mitation Research
very prestigious journal, and it is, for those who are
really, truly interested in what is the genotoxicity of
S59, the data is presented very clearly, it's
conprehensive, it's well-thought out, it's

wel | -presented, and really |I think is the standard to
whi ch all toxicology work should be held to. And | was
very appreciative to see that this kind of detail is
getting out into the public literature because, you
know, sonetines it's difficult for this information to
be avail abl e.

But the conclusions of this paper were that
the genotoxicity studies discussed here support the
conclusion that the techni que does not cause a rel evant
risk with regard to nutagenicity and carcinogenicity.
That's not to say that there's an absence of
mut ageni city because they showin vitro, you can see
evi dence of nutagenicity; however, they're putting it

into the context of the in vivo setting and the
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exposure levels, and that's what's resulting in this
concl usi on.

The safety margins are extrenely
I npressive, the no-effect level. W have nore than a
40, 000-fol d safety factor there, and al so, they report,
in the nouse bioassay for carcinogenicity that it was
negative. So, key findings for the assessnent.

| want to talk a little bit about work that

| was involved in with the I nactine PEN110. This was a

red cell inactivation conpound. It's an alcholating
agent. And | think it will give you sonme perspective
for how to | ook the a carcinogenicity data.

So, the way this study was done is to | ook
at giving different doses of PEN110 in the aninmals,
0.45, 2.25, or 4.5 and the test article is the active
i ngredient. Route of exposure was intravenous. They
gave the conpound three tines per week. There's 28
ani mal s per sex per group. So, this level of exposure

of 0.45 mlligranms per kilograns was equivalent to the
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anount of PEN110 that would be present in 18,000 units

of red cells. And, so, cunulatively over the 26-week
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period these aninmals received an equivalent of 1.4
mllion use of red cell PEN110 conpound, just dose
escal ati on.

Now, the reason why this nunber is so high
I S because of the extent of renoval. W had one
mlligramper mlliliter as the concentration during
the inactivation step but we needed a four-1og
reduction of the conpound for renoval so that there's
only 50 nanograns per mlliliter. So that's why these
nunbers are so incredibly high.

If we |ook at the results, we can see that
we were able to achieve a positive endpoint in the
bi oassay at the highest dose. There's a clear increase
in the incidence of |ynphomas and sarconas and that
ef fect dropped off very quickly. So only at the
hi ghest dose did we see an effect but we did see a
positive. So one headline could read, "lnactivity is

Carcinogenic,"” but it has to take into account that to
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achi eve that both animals over the duration of the
experinment received the equivalent of 14 mllion red

cell units. So that's a pretty inpressive

317

acconpl i shrent .

Now, so, but you can analyze this data and
there are very disciplined ways of |ooking at this type
of bioassay data in terns of projecting what does that
mean in ternms of |ikelihood of increased cancer in the
popul ation. And if you did that, the projected
i ncrease in cancer rate would be 0.105 additional cases
per year. And, of course, that's a very small, a
trivially small nunber conpared to the 1 mllion
spont aneous deaths per year. But the point of show ng
this PEN110 data -- because it's not in consideration
and I'Il talk about why in a nonment -- but this
compound is nore toxic in its genotoxin spectrumthan
t he psoral en technology is. So, however you feel about
this data, you should think about the psoral en data

bei ng even safer than this.
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17 Now, anot her key aspect of the safety was
18 the clinical trials. And, we had a case where for both
19 S303 and for Inactine, PEN110, that we saw, an

20 I mmunogeni ¢ response was observed to the

21 | nactine-treated cells. And so we first sawthis in
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1 sickle-cell patients and then we saw it in surgery

2 patients as well, not very commonly, just 1 out of 50

3 patients, but, what the manifestation was, was that the
4 patient becane DAT-positive during that trial. And

5 those trials were stopped voluntarily by Vitex and no

6 harm was done to the patient.

7 And | think this is, the key point here is
8 that the appropriate clinical trials are being done to
9 ensure the safety and that if there is a problem
10 studi es are stopped. This was, stopping this trial was
11 the loss of $100 million in investnent for |nactine.
12 So, | would just say for Harvey's point, | don't know
13 if in five years there's going to be red cel
14 technol ogy or not if you don't do the psoral en

15 t echnol ogy because who is going to invest in after you

file:///D]/Meeting/010908tt. TXT (336 of 380) [1/28/2008 1:26:19 PM]



file:///D|/Meeting/010908tt. TXT

16

17

18

19

20

21

10

11

12

13

drop $100 mllion, and get nothing out of it, what's

your notivation to go in if the agencies are not

willing to nove forward with the existing technol ogy?

| don't think the red cell technology is going to cone

if you don't do the psoralen project just by pure

busi ness reasons.

Now, | want to tal k about sonething that
|l ooks like a little bit off the topic but I think is
very relevant and that's the ethyl ene oxide

perspective. Ethylene oxide is |like the blood

sterilant is used to inactivate nm crobes, has a renpva

step, there's sone residual ETO nai ntenance devi ce and

that results in in vivo exposure.

And, ETO what happens is that this

resi dual ETO can reach into the fluid path resulting in

human exposure just fromthis trace anount. ETOis a

very hazardous substance. |It's a highly
reactive alcholating agent. |It's mutagenic in vivo.
It's carcinogenic in animals. [It's only one of |ess
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14 than 30 conpounds that are recognized to be a human

15 carcinogen. |It's fetotoxic and teratogenic. It's a

16 reproductive toxicant and it's a fetogenic conmpound as
17 well. So, if you stack up how does ETO conpared to the
18 ot her pathogen activating agents, you can clearly see
19 that it's quite a stronger hazardous material.

20 Now, but it's allowed to be in these

21 products and it's regulated and there are regul ated
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1 limts of ETO human exposure. So, and they divide the
2 exposure category into a limted exposure, prolonged

3 exposure or permanent contact and they define what does
4 that nean by the duration of exposure and then they

5 | ooked at the average perm ssible daily dose, 20

6 mlligrans, 2 mlligrans per day, 0.1. For apheresis
7 devi ces and henodi al yzers you can have 20 m | ligranms of
8 extractabl e ETO per set and for bl ood separators and

9 oxygenators you can have 60 milligrans extractable ETO
10 per set.

11 FDA is recently | ooking at giving guidance

12 to the industry for core bl ood processing and so the
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13 intention is to allow for core bl ood processing but

14 they can allow up to 5 mlligrans of ETOto be core

15 blood. So, this is |ooking at how nmuch ETO can you

16 recover when you flush the systemw th saline.

17 Now, if we conpare the ETO exposure limts
18 that are regulated and permtted to those that are

19 anticipated with the pathogen activation agents, you
20 can see that the margin is trenendously different. So,

21 for apheresis if you have 20 m | ligrans per device,
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1 what we woul d say for psoralen, you expect to have 0.05
2 mlligrans. So that's, for the 60 mlligranms it's a

3 factor of 1,000 nore ETO all owed than what we woul d

4 have wi th Anotosal en

5 So, if you look at the exposure assessnent,
6 we have nuch | ess exposure of the pathogen reduction

7 agents than with ETO. If you | ook at the hazard

8 system ETO is clearly a nore hazardous substance, then
9 you woul d make a reasonabl e conclusion, | think, which

10 is that you have less risk associated with the pat hogen
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11 reduction agent than with ETO and yet that's the

12 dilemma. That's currently, so if you're afraid to go
13 out on a linb, saying we're afraid we're going to cause
14 har m because of this theoretical risk, you are at a

15 much stronger position than you are today with ETO and
16 that's widely used and wi dely accepted in bl ood

17 product s.

18 kay. My summary slide shows that whenever
19 you i ntroduce pathogen inactivation, there is a

20 potential to produce hazards and we utilize toxicol ogy

21 testing to identify those hazards, characterize them
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1 and to estimate risk. | feel strongly that the

2 appropriate toxicology testing is being done and that

3 this is being done in partnership with the FDA. W

4 have worked with the agency to nake sure that we're

5 doi ng the proper, appropriate studies and comruni cati ng
6 those. It's very inportant that we have open

7 comuni cation of all toxicology findings and | think

8 that's inprovenent and | congratul ate Cerus on

9 publishing their results because | think that's a very
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10 positive step for the field.

11 It is true that, however, that only the FDA
12 and the conpani es devel opi ng the technol ogy have

13 conpl ete access to the data so nmy perspective that |I'm
14 giving, | don't have access to all that data so we have
15 to confidence in the FDA to appropriately evaluate the
16 data because not all of it is public and nor should it
17 be.

18 Finally, 1 think the final point |I was

19 trying to make with ETO is that we need perspective,

20 and that perspective should | ook at what risks are we

21 currently allowing to go forward, and | think the
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1 benefit of the pathogen activation technology is such
2 that | am an advocate for it noving forward and |I hope
3 it proceeds with success. Thank you.

4 DR. BRACEY: Thank you, Dr. Chapman, for

5 sharing that data with us. Questions or coments from
6 the Commttee? | think it was clear. Ah, one

7 guestion. Dr. Epstein?
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8 DR. EPSTEIN. Well, only to point out that
9 we review the toxicol ogical data as preclinica
10 i nformation, which is part of the threshold for
11 allowing clinical studies, so, to a certain extent FDA
12 has al ready revi ewed and accepted the reasonabl e safety
13 of these agents at their residual |evels because we
14 allowed the clinical trials. So, | just think it's
15 important for the Comnmttee to understand that this
16 isn'"t really where the field is hung up.
17 DR. BRACEY: Thank you. Dr. Benjamn?
18 DR. BENJAM N  Well, 1 want to nake a
19 comrent that in public perception, it may not be the
20 FDA's criteria , but when you tal k about pathogen

21 i nactivation people will say what about these drugs
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1 you're putting in them so, that's a different issue.

2 DR BRACEY: Dr. Epstein?

3 DR. EPSTEIN. Just briefly there has been a
4 | ot of public discussion, you know, we're brought

5 I ssues to advisory commttees, there have been

6 wor kshops, conferences and the |ike, and the question
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of residual toxicity of the inactivating agents is

al ways addressed. So, you know, because it's part of a
di al ogue | guess it, you know, captures attention but
agai n speaking strictly fromthe FDA s point of view we
have accepted the adequacy of the preclinical data. W
have all owed clinical trials.

DR. BRACEY: Thank you. W will now nove
into the public coment section. W have called Dr.
Cunmmi ng, who is President of Talisman Limted and he
will make a comment on quality donor system Dr.

Cunm ng?

DR. CUW NG Thank you. M apologies to
begin with. | forgot to note that I'mthe owner of the
Talisman, and it should be noted on the screen. The

purpose of this presentation is to acquaint the

Commttee with the safety benefits to be gai ned by
enpl oyi ng audi o-vi sual touch-screen conputer-assi sted
self-interviewi ng system as opposed to any ot her

net hods that are being used in blood centers. One of
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the things that the conputer does is gives you sone of
t he advantages, it standardi zes. For those of you
unaware 75 percent of all FDA errors surround the donor
I nterview and the donor processing of the donors, which
is why we're concentrating on that. W're getting a
nore cl assical perspective on quality and areas of
safety, get rid of the errors, essentially.

The results, blood industry, good enough to
support us -- and while there's others in the arena, in
the field, no one else collects any data and no one
else is near as far as along we are in terns of we're
doing, our technology is being used in nore than half a
mllion units of foundations a year right now.

The ultimate way of introductory remark, we
had several authors fromon here, in addition to ne
nunber of people in the field, good enough to dig out

the data do the hard work including Lou Katz, who I
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consulted for years in the devel opnent of this
technology. He's fromthis the Mdwest. As | said,

there are several systens in place right now besides
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ours. As far as we know one of the major differences
IS no one else is doing nobile systens other than us,
that is, we do the systens that are out on the

bl oodnobil e as well as six sites. Sonething in the
range of 75 percent of all blood is done in nobiles so
if you can't do it on a nobile, it's not going to be of
benefit to donors.

What el se? These are the results of four
or five years of research which MXLVI has good enough
to support and we thank them very nuch because if MXLVI
woul d not have supported us in this technology clearly
we would not be in the nmarket right now. And, as you
will see, | believe, it has substantial safety
benefits, too. W are also focusing on this
presentation just on the safety benefits, not on a | ot
of the other ones such as donor satisfaction. Donors
prefer the technology to face-to-face interviews, for

exanpl e, by factors as large as five to one, nore or

| ess.
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This is what happens when you totally, in
one center, totally standardize the -- there it is.
There we go. Okay. You can see when we inplenented
t he technol ogy, which was inplenented in 2003, and you
can see the rate of high-risk deferrals increasing
thereafter, and we were going back and |l ook at it now
and see if it's still going up. You can see the
repeat donors are nuch |ower than the first-tine
donors, which is nornmally the case; the conbination is
much higher. This is when you put a basically a
machi ne in place as opposed to people facing other
peopl e with enbarrassi ng questions.

This is high-risk donor behavior, |ooking
two side, on a before-and-after basis and as you can
see, this is pre and post QDS. QDS is our trade name
in the field of our system |It's a |lot easier than
sayi ng AVT-CASI or anything else, and it's all we have.
You have the sanme technol ogy but you change sonme of the
pi ctures, the audio, you get sone deviations. This is

what, the data that's conme out of that technol ogy. As
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you can see here, what we have is the "before,” which
Is the, for high-risk deferrals and first-tine donors,
pre-and-post QDS. The "before,” it's much less in
those little white-blue areas on a rate per thousand
basis than it is post. And there's nore variations in
pre-nunbers in ternms of the size, whereas the post
nunbers, you go up to a nmuch nore consistent kind of
nunber, which is what you' d expect from

st andar di zat i on.

In another area staff errors and oni ssions,
which is a big area for reports to FDA, it has the
other effect. You are elimnating errors again and you
are reducing the nunber, in this case per thousand
basis up to fromover three, four or five, down to |ess
than two in both cases.

This is looking at the initial test
positives, again, first-tinme donors, which is where al
the high-risk behavior is, at any rate, and you can see
there that it goes down. The bottomline there is
there is 27 percent reduction in the rate per hundred

thousand for initial test positives on screen. This is
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27 percent reduction, and you get that whether you are
| ooki ng at number of units, which is nuch | ess clear
than it is when you get the rates per thousand.

This was, what about the rest of the
errors? This was Lou Katz | ooking at his data, al
right, given the original systemin 2002, back to 2001,
what should we do to inprove it and how much benefit
could we get out of it? You can see things |ike donor
signatures m ssing, 20 percent of the errors there.

The historian signatures m ssing was anot her 20
percent. The no-donor unit nunber, 25 percent, the

i nconpl ete physicals was -- what's that, 25 percent?
The only one down that we can't get is insufficient
docunent ati on because that's a judgnment call. But
there's 15 percent we don't figure we'll ever get. The
systens that we have, one we're rel easing next nonth --
expect to be released in the next nonth -- should
elimnate nore than 90 percent of all the errors
occurring fromdonor processing. W don't know for
years, though, that we have.

This was one that was kind of odd, that we
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didn't really expect. This is post-donation
Information reports. And this was a small center
which is, sonme of us have to use twelve nonth ruling

averages to get neani ngful exanples and it went down

when we inplenented, that center inplenented in January

2005. And you can see initially you get the dip there
but then it took off. And | talked to the woman that
keeps these statistics yesterday to see if she could
dig out sonme nore data in another year and we'll see if
we can conme up with sone better explanation. Al we
can think of or project on it is that we suspect it's
due to the fact it triggers nenory when people see the
pi ctures and hear the audi o and that adds nore
di mensions to the interview

Sunmmary, risky reporting is pretty simlar
prior to us inplenmenting QDS but it becones nuch nore
simlar at the rate sonething like 10 or 11 per 1,000
post-inplenentation. The error reductions, this again,
this is the first systemback in early part of the
century, got 61 to 67 percent reductions in the errors.

There is also a staff time savings, which is
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substantial, conparable system face-to-face

i nterview ng, saves about five mnutes; however
everybody uses different ways of interview ng the
donors or there's a lot of variation in the ways and
therefore to post something there and say it's a viable
nunber is not, you know, we don't feel confortable
doing it. As | nentioned on the PDl reporting, we
suspect it's due to the nenory enhancenent fromthe
mul ti medi a effect, and/or the increasing attention we
get fromthe donors with the technol ogy.

The concl usion, we believe, is that we have
directly denonstrated an increase in transfusion safety
but it is difficult or inpossible to do it correctly
because of the lack of any kind of testing data that
takes donors that are deferred and says, figures out
how many of them actually test positive for sonething.

W' re taking what the technol ogy does, is
it reduces by very small anount the probability that an
infected unit will pass through testing undetected. It
al so hel ps ensure human errors don't result into

coll ection processing errors that nmay all ow unsafe
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blood to enter the system and the increased
elicitation of critical donor histories which may be
particularly inportant in blood safety where tests are
not yet available for energing threats to the bl ood
suppl y.

A thing which is sonething we think, a
couple of us at least in the group have been worKki ng
on, this is very inportant is a public perception on
this, that it tends to discourage the unsafe donors
from donating while providing safe donors fromthe
general public with overt evidence that the bl ood
collection is making every effort to keep unsafe donors
out of the system Anyway, we have a Wb site, there's
data out here in the last four or five years to
substantiate all this information. Thank you.

DR. BRACEY: Thank you for presenting. It
appears to be a prom sing technology for a weak |ink
that we've recogni zed. Questions or coments fromthe
Commttee? |If not, | would Iike to nove into the open

di scussi on phase and for that we can pose questions.
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One of the things as we pose the questions that | find

continually coming to ny mnd is the reason for the
genesis of this Conmittee and that is the need to take
action to prevent adverse outcones related to
transfusion. | nmean, that is the history of this
entity. And, another conpelling thought is, as was
mentioned earlier today by Dr. Roberts, in ternms of the
need to do the right thing, in a sense, and in ny mnd
| think there's a fairly heavy wei ght toward pat hogen
reduction as perhaps the right thing to do, recogni zing
that there are unanswered questi ons.

So, at any rate, | would like to open it up
to this phase for Commttee discussion. And the first
poi nt is that understanding the advances and the
chal | enges facing transfusion safety, what are the
maj or safety concerns? And one point that was brought
up in discussion, that perhaps Dr. Kuehnert woul d
expand on this, is that we know what the current

hazards are and they are quite low, in ternms of vira
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risk, of the key agents but the real concern would be
t hose things which we don't know that could evolve. Do

you want to talk a little bit nore about that, Doctor?

DR. KUEHNERT: Sure. | can take a crack at
it. | mean, | think we've heard a |ot of very
conpr ehensi ve presentations today and a | ot of
di scussi on about key agents and/or the agents of
concern. And what that seens to nean are viral agents
t hat have been nuch di scussed over the |ast nmany years
and that have been chiefly addressed, so much so that
you have to nodel statistically to find out what the
risk is because there are so few cases being report ed.
So, we keep on sort of |ooking at the sanme issues over
and over and try to reduce that risk while there are
these other risks that are obviously orders of
magni t ude hi gher but because of various barriers, when
we di scuss what those are, whether that be that there's
no screening test or that we're not sure exactly, |ook
at what norbidity and nortality is, in the recipients,

it doesn't get as much attention. | just wonder, how
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do we, maybe we need to start by devel opi ng a paradi gm
for assessing what the risks are and then spending a
proportionate anmount of tinme on those rather than

tal ki ng about the same threats over and over which have
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chiefly already been addressed, at |east for blood --
organ and tissue, naybe that's another matter -- but
for blood, you know, we have to figure out exactly how
to approach that.

DR. BRACEY: Dr. Koui des?

DR. KOUI DES: Yeah, Art, obviously earlier
today there was a | ot of enphasis about relative risks
and concerns. W probably should prioritize the
di scussion al so about relative safety concerns, mainly
due to TRALI perhaps, you know, and |I'm sure sone of
the discussion will be in there tonorrow about
SD-pl asma and the benefits of that in that sense but
" mwondering if we also want to, you know, prioritize
t he concerns.

DR. BRACEY: Yeah, that's a good idea. |
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mean, clearly | think on one of the slides, well, on
one of the slides that Dr. Dodd presented, that showed
the relative risk, clearly TRALI, bacterial

contam nation these are the things that in the
literature and in our experience have | ooned as |arge

continuing threats but I'lIl l|eave that up to the rest
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of the Commttee for discussion. Dr. Klein?

DR, KLEIN: Just one conment | want to nmake
because it hasn't cone up today and perhaps it should
at | east be said in passing, that arguably the | argest
risk is one that we haven't nentioned at all today, is
really not a product but how the product is used, that
is that blood is overtransfused, it's undertransfused,
the wong conponent is transfused. W all know this
but it's something that perhaps is a little bit nore
difficult to deal with than addi ng an additiona
screening test or perhaps sone of the other automated
mechani sns of donor screening as were di scussed.

DR. BRACEY: That's a good point. You

know, actually, that did cone up in sonme thoughts that
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15 | had about this and what cones to mnd is a clinica

16 scenario. There are efforts now at bl ood conservation
17 and those efforts, for exanple, in a case of sonething
18 li ke a -- abdom nal aneurysmrepair, you can conserve a
19 fair nunber of red cells so the predom nant product

20 used woul d be plasma and platelets. So, it really

21 plays into the inportance of the conservation piece in
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1 ternms of achieving, you know, the ultinmte safety

2 nmeasure that you wish to do and if in fact, | nean

3 it's not a good thing to think of but if blood products
4 are nore expensive, then people will start | ooking nore
5 seriously at how they are utilized.

6 DR, KLEIN: If i mght continue that for

7 just one second. Even such a mndless concept as

8 overtransfusion to the point where patients devel op

9 pul nronary edema, which we're increasingly seeing now
10 t hat people are looking for it as a risk of

11 transfusion, again it's on the practice side rather

12 than the product conponent side, is sonething that I
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think need to be addressed.

DR. BRACEY: Good point. Dr. Triulzi?

DR. TRIULZI: Yeah, this is kind of a
corollary related to it. It was said but |I think the
greatest threat, safety issue to the recipient is not
havi ng a sufficient supply of blood. | nmean, that's
sonmething as | had the sane experience Gerry did | ast
week, that platelets supply was so low as to threaten

the safety of, say, patient procedures. And, you know,
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if you |l ook at the curves between red cell availability
and red cell distribution, they're al nost overl appi ng
now. There's that gap of 2, 3 percent. And, so, |
woul d say that we don't have the excess bl ood any nore
to tolerate a test that's nonspecific and has a 1
percent or a half a percent deferral rate.

And, so, we can't continue with a strategy
to add a test, even if we could over the next year
every three nonths add a test for every one of those
ei ght agents, we couldn't defer the 3 or 4 percent of

donors or 5, or whatever it is, that are needed. W're
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al ready | ooki ng at TRALI, about taking the current
pl at el et apheresis donors and cut 5 to 10 percent of
t hose.

And, so, the testing strategy, whether we
think it's the appropriate one or not, blood supply
isn't going to allowus to do that. And | agree with
everything that Harvey said. | think that the only
appropriate forward-thinking solution is to change the
strategy fromreactive to proactive and just the

savings in blood supply alone to nme would go a | ong way
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to justify that approach

DR. BRACEY: Thank you. Ms. Finley?

MS. FINLEY: Thank you. This is the third
time today | have heard sonme physicians say they didn't
have pl atel ets on the shelf when they needed them |
raised this issue repeatedly at our |ast two neetings.
It's nore of, you know, a hallway discussion but
several people have approached nme and nentioned it and

I, you know, alerted people in HHS that | think I was
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10 hearing that there was a problem and generally if |

11 hear about it, | assune that everybody el se knows about
12 it. | amunconfortable about this, and | really would
13 like the Commttee to include the platelet issue if

14 there is one or put it on, you know, in sone way SO

15 that we get some assertation of exactly what's going

16 on.

17 The second issue that | really think needs

18 to be discussed is that we're not tal king about a trade
19 here for a test in terns of availability. The issue of
20 availability is a collection issue and there are

21 deferral issues that are associated with that. But to
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1 say that, you know, we're just blanket not going to
2 consider a test because their potential inmpact is not
3 accur at e.

4 DR BRACEY: No, | think that's a little
5 bit out of context. W were talking about additiona
6 tests because the paradigmof testing, testing,

7 testing, whenever there is a new agent, whenever you

8 have the test, there's no such thing as a perfect test
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and you al ways have a nunber of false positives. So,
what we experience are a nunber of people that in fact
test positive on these screens and are therefore
excl uded and as you add nore and nore and nore and nore
tests, you elimnate nore and nore and nore
i ndividuals. So, if you had a systemor a process
wher eby you coul d inactivate these agents and you did
not need to do the assays, you wouldn't be at risk for
| osi ng peopl e unnecessarily.

M5. FINLEY: Okay. | agree with the way
you stated that. Are we getting ahead of ourselves
here by making safety and efficacy pronouncenents on

technol ogi es that are not yet reviewed by FDA?

341

DR. BRACEY: Wi ch technol ogi es?

M5. FINLEY: Psoralen.

DR. BRACEY: Well, again we've heard from
Dr. Epstein that in fact they have reviewed --

M5. FINLEY: The preclinical.

DR. BRACEY: The preclinical, yeah.
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MS. FINLEY: They haven't reviewed the
actual application

DR. BRACEY: Dr. Epstein?

DR. EPSTEIN: | think that Harvey Alter
drew our attention properly to the issue, which is
whet her there was to be a comm tnment both by
governnent, private sector, industry, to advance
pat hogen reduction as a priority goal. | don't think
it's the purview of this Conmttee to nmake a safety and
ef ficacy or effectiveness determ nati on about pathogen
reduction technol ogy per se. First, you don't have the
i nformati on, as has been pointed out and, you know, in
the end that determination will |odge with the FDA
But larger framework is the goals and objectives of our

bl ood system and, you know, if there's a commtnent and
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if there's adequate funding and effort, |I'msure we can
get there.

So, | knowthat it's easy to sinply see the
FDA regul atory processes as the current barrier but I

think that the reality is that what we're trying to do
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is weigh a nunber of highly conplex issues and the
fundanental one is whether the cost of getting to a
nore precautionary strategy is justified given the
current high level of safety of our blood system

DR. BRACEY: Dr. Klein?

DR, KLEIN: | couldn't agree with you nore,
Jay, and | think we have really got the cart before the
horse a little bit, because tonorrow we're going to
hear all about these kinds of things. But in point OF
fact, it's really not whether it's psoralen or
Ri bofl avin or Inactine or really anything el se.
think what we're really tal king about right nowis
whet her we should try to nake a commtnment to a new
paradi gm regardl ess of what the technol ogy is.

And | think if you think about this for a

second, this is a technological hurdle. 1t's not |ike

curing cancer, where it's so conplex that there's no
way in the world that you could say in three years we

could do this. It's nore |ike a Manhattan Project or
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4 i ke going to the noon, for exanple, where you really

5 can see where you need to go but you're probably going
6 to have put a |l ot of resource into getting there. In

7 order to do that you really have to commt to sort of a
8 di fferent paradigmthan the one we have had in the

9 past .

10 M5. FINLEY : So, it's not unlike NAT, as
11 was pointed out, the early days of NAT?

12 DR, KLEIN: | think in concept it's very

13 much |i ke NAT where people said you sinply can't do

14 this, it's too conplex, you can't put this very

15 sophi sticated test into a very unsophisticated setting,
16 a bl ood bank, until soneone said, you know, we're going
17 to do this. And then it can be done and | think, you
18 know, regardl ess of what the technology is, pathogen

19 reduction is not, nore than rocket science but it's

20 going to take a fair commtnment resource to get there.

21 MS. FINLEY: So what we really need is a

344

1 question that doesn't, it doesn't start with NAT, it's

2 nore specific to the technol ogical issues in pathogen
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reducti on.

DR. BRACEY: Well, actually, | think the
point that's being made is that this is a practical
technology. What it represents is a nove away froma
tradition of sinple processing of blood toward a hi gher

t echnol ogi cal nmethod or approach to processing bl ood

that's intended for transfusion with the end goal being

that that conponent would be safer in ternms of certain
known -- there always will be unknown infections for
whi ch this has no value but there are a nunber of

bi ol ogi cal agents for which it would be very effective.
| think Dr. Benjam n had a comrent to nake.

DR. BENJAMN. Yes, | would just like to
make a comment, too, that availability of the new
technol ogy should it cone would provide opportunity to
address the old problem Two exanples, TRALI being a
good one, we know at |east two of the avail able
t echnol ogi es, SD-plasma and the -- systemthat's used

an additive solution both reduce the problem of TRALI
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may not prevent it but reduce it.

The other one is availability. W
understanding is that the French approach to pathogen
I nactivation where they were predom nantly using
apheresis platelets has been to cost-justify sone of it
by noving back to buffy coat platelets that are P
treated and that way you open up a whole availability
of your resources -- that we don't use because there's
a perceived extra risk of pooled products and, you
know, manufacturer's treated system would be a major
advantage to us to produce pool ed pl atel ets agai n.

DR. BRACEY: Well, the other availability
issue that we're currently struggling with, for those
of us in hospitals as we have noved towards TRALI
| ow-ri sk plasma, we've never had chall enges with
A-plasma before but currently we face that chall enge
and so this would clearly have an inpact on that. And
there is, | think, this a significant anmount of concern
by bl ood procurers as we nove towards TRALI, risk
reduction for platelets that could be a trenendous

chal I enge and this would in essence elimnate that.
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Ms. Benzi nger?

M5. BENZINGER: | was just going to bring
up sonething that seemed probably oversinplifying it
but we are not addressing -- the part of the safety
concern is the anmobunt of supply. W never seemto be
addressi ng how we increase the donor supply and what is
our partnership in encouraging HHS to i nplenment a
programthat is going to increase it based on donor
supply. This is all part of the whole transplantation
issue. In the time we're seeing it, there's a reason
we had to prioritize who was a recipient of an organ an
and who is the recipient of the blood supply that's in
alimted anmobunt had to do sonmething to address the
fact there are plenty of donors out here. Are we
approaching all of those donors? And again
understand the whol e idea that you're tal king about al
the safety concerns but again if you increase that
suppl y.

DR. BRACEY: Yeah, one of the things that
we have endorsed and the agency is responding to, is to

start at the point of having the data and that is what

file:///D]/Meeting/010908tt. TXT (366 of 380) [1/28/2008 1:26:19 PM]

347



file:///D|/Meeting/010908tt. TXT

1 we di scussed at our August neeting. W need to know

2 what the nunbers are. W, you know, we hear, you know,
3 anecdotal reports of shortages and there are shortages
4 that are reported in the system-- robust system and

5 that's one of things that we're trying to foster.

6 DR. KUEHNERT: | think, yeah, part of the
7 problemis that we don't have a good way right now to
8 evaluate availability and safety, either one, and it

9 makes everyone quite unconfortable. W're sort of

10 saying, well, we try things and then say we think it
11 wor ked but we're not sure. If there were a systemto
12 | ook at both those issues we would feel a |ot better,

13 you know, if we had data that's nore than anecdotal .
14 The other thing is there's sort of this
15 tradition of when an intervention gets put in that's
16 it. | mean, it's stuck there. | mean syphilis

17 testing, that's a good exanple, when we're talking

18 about renoving syphilis testing forever. So, this is
19 what |'mtal king about as far as the paradigm It's
20 not only about pathogen reduction. [It's about

21 eval uati ng each and every risk and each and every
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intervention and if we're thinking we're not going to
be able to renove any, say, screening neasure, then
it's going to be very difficult to, you know, argue
t hat sone huge investnent in, say, pathogen reduction
I's going to sonehow be a major shift and say, the cost
of blood, or it's going to reduce the cost of blood or
it's going to change availability because you're just
going to have the sane test in place. But you have to
be able, we have to be able to I think evaluate any of
these to be able to nake a mmj or change in the way the
systemis worKking.

DR. BRACEY: Well, one comment nade that
Dr. Alter had posed is inportant and that is there are

some assays that we currently have questi ons about the

efficacy and so there are few that we perhaps could see

going away. There are certain ones that, you know, are

unlikely to go away, HV, et cetera.

DR. KUEHNERT: Yeah, but 1'm not hearing
there's any chance that can happen. | don't see how
that coul d happen. Fromny standpoint -- naybe | just

don't understand but | don't see how there's a way that
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that coul d happen and maybe that's restricting ny
ability to see the benefits of other approaches, so.

DR. BRACEY: Dr. Epstein?

DR. EPSTEIN. Yeah, | just wanted to cite
some facts and figures. You know, one way of | ooking
at the question of what our priorities should be is
| ook at what causes fatalities and FDA, as you know,
gathers data on both donor related and recipient
related fatalities froma mandatory reporting system
And for cunulative data for '05 and '06, TRALI is now
about 50 percent of all fatalities reports. Now, of
course there's an ascertainnment that there's nore

awar eness of TRALI, but certainly it highlights the

I nportance of TRALI. About a quarter of all fatalities

are related to henolytic transfusion reactions. Most
of those are non-APO. The figures are 20 percent of
fatalities are APO and 7 percent non-APO, that part,

henol ysis. Mcrobial infection is about 10 to 12

percent. It's been consistent over many years and it's

al nost exclusively bacterial.
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We know there are, you know, rare cases of

mal ari a, babesia, but it's virtually all bacterial
contam nation. And then interestingly transfusion and
associated circulatory overload is a reported cause of
fatality, accounting for about 7 percent of all those
transfusion-attributable tests. So, you know, | think
that this gives us a little bit of a quantitative sense
about where the problens |lie and, you know, very nuch
conforms with what people have been sayi ng around the

t abl e about the bigger picture. And, but | guess, you
know, within the framework of this neeting, we have
been pretty nuch focused on the issue of infectious
risks. And, you know, there I think that we had a very
good summary obviously by Roger but, you know, sort of
the highlights that | took away are that the biggest
risk is bacterial infection. Then the second to that
we have the issue of focality, in other words, for
exanpl e, babesia risk may be as high as one per
thousand in confined geographi cal areas.

The Chagas story is really simlar to that.
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The avail abl e data suggests a general national exposure

risk of about 1 in 30,000 putting aside for the nonent

t he question of risk of transm ssion, which is, you
know, under study. But then there are areas of the
country where the exposure risk absent screening woul d
have been nmuch hi gher, around, you know, for exanple, 1
in 4 to 8000 in Florida and California. And then I

thi nk what then junps out after that we have a question
mar K about hepatitis B because the residual risk
estimates comi ng out of the wi ndow period incidence
nodel don't seemto reconcile with actual reports right
NOW.

And then we have the issue of ElIDs, which
is really what's driving the discussion about pathogen
reduction; that's about preparedness. And | think
that, you know, we do have a national commtnent to
preparedness. W just haven't been thinking in the
same way about preparedness agai nst disasters and

pr epar edness agai nst EIDs. So, it's part of
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18 prepar edness and we have been investing in
19 preparedness. So, that's just nmy effort to put a few

20 of the threads together.

21 DR. BRACEY: Thank you. Dr. Ransey?
352
1 DR. RAMSEY: Thanks, | got a coupl e of
2 items, | guess we haven't heard about yet, maybe we

3 will nore tonorrow, and that this is the cost of these
4 nmeasures. W heard of the presentations about the

5 mar ket and the business side of this, in past

6 di scussi ons, we heard about problens of reinbursenent
7 and, you know, the overall effect on cost. So,

8 al though that's not the primary, our primry purpose it
9 woul d be hel pful to have sone idea of the costs of

10 t hese procedures.

11 The ot her thought that occurred to ne is
12 that we haven't heard yet about the reliability of

13 t hese neasures of pathogen reduction, in other words,
14 does it work as well, will it work as well on the nmass
15 scale as it mght in smaller batches, so to speak,

16 particularly if it's going to be applied to pool ed
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17 products, whether it be a | arge nunber of donors in
18 there. So, but even for single-unit products, what
19 woul d be the reliability of this systemand, i.e., or,
20 you know, the inplications of how nuch of our ol der

21 procedures do we need to still rely on as far as the
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1 pot enti al probl enf

2 DR. BRACEY: | think clearly tonorrow we

3 wi Il have an opportunity to hear nore about nuch of

4 this role of nodified plasma, TRALI and certainly

5 opportunity to ask direct questions regarding cost and
6 failures and al so we shoul d hear on surveillance

7 related to the use of these products. Dr. Klein?

8 DR, KLEIN: 1'd just like to |leave a couple
9 of thoughts in the heads of the Conmttee nenbers who
10 don't think about this all the tinme, because we are

11 going to hear a lot nore about this tonorrow. The

12 first thought that | would like to leave is that | hope
13 that the Conmttee isn't going to be trying to decide

14 as to whose manufacturer's pathogen reducti on we ought
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15 to endorse or not endorse because | don't think that is
16 the Cormittee's job -- as Jay suggested, that's the

17 FDA' s job -- but prograns whether or not we shoul d

18 thi nk of a new paradi gm

19 And related to that a thought I would |ike
20 to leave you with is so-called ElIDs, which were for

21 t hose of you who don't know, is energing infectious

354

1 di seases. |If you think about what's happened in this
2 country since World War 11, we've seen reliably every
3 10 to 15 years a new energing infectious disease.

4 That's caused an enornous anount of problemin this

5 country in ternms of norbidity and nortality as well as
6 a lack of public confidence in the blood supply. These
7 aren't really new agents; they're old agents. Even

8 retroviruses are around forever but perhaps a nutation
9 in avirus makes it literally inevitable that this is
10 goi ng to happen agai n.

11 It may be sonmething mld, |ike West Nl e,
12 whi ch again was a nutation that probably caused the

13 probl em or sonmething a lot less mld, like HV, which
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14 if it entered the blood supply | ast week, we woul d not
15 know about that until several years from now and those
16 who receive plasma fractions would be just fine and

17 t hose who receive bl ood conponents that are not plasnma
18 fractions would be in big trouble. And that w |

19 happen again. You can nodel what the costs and

20 benefits m ght be, what the risks and benefits and

21 costs and benefits m ght be by | ooking at what happened

355

1 with HV, for which we have a | ot of data and what

2 happened with West Nile virus, or what m ght happen in
3 between. So, | think we need to think about these

4 t hi ngs when we think about the current paradigmthat we
5 have and maybe where we ought to go in this century.

6 DR. BRACEY: Another thing that | thought

7 that was very inportant was the second nodel of risk

8 that was presented by Dr. Chapnman because in fact we

9 accept a certain degree of risk by labeling these

10 products as, quote, biologicals, but, if there's

11 sonmet hing that we can do to m nim ze that biol ogical
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ri sk, again, that puts paradigm taking as nuch, as
many steps as we can down the road towards nmaking these
conponents safe because there are individuals who are
affected by these challenges. Dr. Hol nberg?

DR. HOLMBERG  Just to sumup what |'ve
heard, 1've heard a | ot about paradigmand in just
heari ng what people have said around the table here,
one paradigmthat | have heard is that we need to be
proactive and not reactive, that we need to evaluate

the risk, there should be a systematic review of newy

356

I ntroduced mtigation, the paradigmof availability and
paradi gm of utilization.

DR. KUEHNERT: Yeah, | would just add not
only newy introduced mitigation but anciently
i ntroduced mtigation as well because | think they're
bot h i nportant.

DR. BRACEY: Another thing is one of the
questions addresses the barriers, and, you know, it's
odd when you think -- and Dr. Sandl er has been good for

rem nding us of this -- that in 1998 or so, whenever
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SD- pl asma was avail able there was no barrier. It did
conme to market. It was available. So, you know, we
can't really say well, you know, the FDA stopped us
fromusing these products. |If there were problens
associ ated with those products, then what conmes to m nd
is if we think these products are safe and effective
and we know that -- and this is a huge, a |arger
probl em but -- and we know that these products are
available in other parts of the world, then why would
we not consider using products that m ght be derived

somewhere el se? In other words, | know it raises a big

357

i ssue but if there are safer products that are, quote,
I nportable, than could we inport then? Dr. Epstein?
DR. EPSTEIN. Well, products subject to
regul ati on nust neet U. S. standards for U S.
distribution. That's not to say that the FDA cannot
review non-U.S. data. W can review non-U.S. data but
a product sponsor that wi shes to distribute a product

must bring those data to the FDA
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DR. BRACEY: Right. Right. But, because |
think tonorrow, for exanple, we will hear about
COct apl as, but what | don't know -- and there are people
here who are anticipating in the trial -- Octaplas is a
source that's derived in the U S or what is the source
of the donors?

DR. RAMSBEY: Well, the trial | think nost
of us are referring to is Uniplas, which is a new
product for the conpany, or newer product for the
conmpany, but, | don't want to say for sure what the
origin of the product is.

DR MALTAS: U. S., US

DR RAMSEY: It is U S, all US.

DR. BRACEY: kay, okay. Initial coments?
|f there are no other comments, | think we're at a
pretty good tine for adjournnent. We'Ill neet -- what
time do we start tonmorrow? N ne o' clock, 9 a.m
t oror r ow.

(Meeting suspended at 6:00 p.m)
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1 State of Maryl and.

2 Balti nore County, to wit:

3 |, ROBERT A. SHOCKET, a Notary Public of
4 the State of Maryland, County of Baltinore, do hereby

5 certify that the wi thin-naned proceedi ngs personally
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took place before ne at the tine and pl ace herein set
out.

| further certify that the exam nation was
recorded stenographically by nme and this transcript is
a true record of the proceedings.

| further certify that I amnot of counsel
to any of the parties, nor in any way interested in the
out cone of this action.

As witness ny hand and notarial seal this

22nd day of January, 2008.

Robert A. Shocket,

Not ary Public

My Comm ssi on Expires:

Novenber 1, 2010
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